CENTER FOR DRUG EVALUATION AND RESEARCH

Approval Package for:

Application Number: 020522, S09

Trade Name: NUTROPIN AQ

Generic Name:SOMATROPIN [rDNA ORIGIN] FOR
INJECTION

Sponsor: GENETECH, INC.

Approval Date: 12/1/99

m
INDICATION():LONG TERM TREATMENT OF
CHILDREN WHO HAVE GROWTH FAILURE DUE TO
LACK OF ENDOGENOUS GROWTH HORMONE
SECRETION AND TREATMENT OF CHILDREN WHO
HAVE GROWTHFAILURE



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION for: 020522, S09

CONTENTS
Included Pending Not Not
) Completion  Prepared Required
Approval Letter ) X
Tenative Approval Letter X
Approvable Letter X
Final Printed Labeling X
Medical/Statistical Review(s) X
Chemistry Review(s) X
EA/FONSI X
Pharmacology Review(s) X
Statistical Review(s) (Combined with Medical Review)
Microbiology Review(s) b X
Clinical Pharmacology
Biopharmaceutics Review(s) X
Bioequivalence Review(s) X

Administrative Document(s)/
Correspondence X




ENTER FOR DRUG EVALUATION AND RESEARCH

Application Number: 020522, S09

APPROVAL LETTER



Public Health Service

Food and Drug Administration
Rockville MD 20857

(7

L,
o L

’ ",.nﬂu.:,g
Jé DEPARTMENT OF HEALTH & HUMAN SERVICES
11999

%
NDA 20-522/8-009
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Genentech, Inc. )
Attention: Robert L. Garnick, Ph.D.
Vice President, Regulatory Affairs
1 DNA Way
South San Francisco, CA 94080
Dear Dr. Gamick:
Please refer to your supplemental new drug application dated January 29, 1999, received February 1,
1999, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Nutropin AQ

(somatropin [rDNA origin] injection).
We acknowledge receipt of your submissions dated August 1 1, October 29, and November 5, 1999.
This supplemental new drug application provides for the following additions to the CLINICAL

PHARMACOLOGY section of the labeling: (1) improvement in spine bone mineral density
observed in childhood-onset adult growth hormone deficient patients; and (2) increases in serum

alkaline phosphatase.
that adequate information has been presented to demonstrate that the drug product is safe and

We have completed the review of these supplemental applications, as amended, and have concluded
effective for use as recommended in the agreed upon labeling text. Accordingly, these supplemental

applications are approved effective on the date of this letter.
You are not required to complete a pediatrié: assessment for this application because it is not covered
by the Pediatric Rule (21 CFR 314.55(a)).
The final printed labeling (FPL) must be identical to the submitted draft labeling (package insert

submitted November 5, 1999).
printed to each application.- Please individually mount ten of the copies on heavy-weight paper or

similar material. For administrative purposes, these submissions should be designated "FPL for

Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days after it is
approved supplement NDA 20522/5-009." Approval of these submissions by FDA is not required

before the labeling is used.
In addition, please submit three copies of the introductory promotional materials that you propose to
use for this product. All proposed materials should be submitted in draft or mock-up form, not final

print. Please submit one copy to this Division and two copies of both the promotional materials and

the package insert directly to:
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Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

If a letter communicating important information about this drug product (i.e., a "Dear Health Care
Practitioner"” letter) is issued to physicians and others responsible for. patient care, we request that
you submit a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HF-2
FDA

5600 Fishers Lane
Rockville, MD 20857

We remind you that you must comply with the requirements for an approved NDA set forth under
21 CFR 314.80 and 314.81.

If you have any questions, contact Crystal King, P.D., M.G.A., Regulatory Project Manager, at (301)
827-6423.

Sincerely,

“~Rolomon Sobel, M.D.
Director
Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

Enclosure
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Date: November 1, 1999 | / )

/
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From: Saul Malozowski
Medical Officer

Vi Jiaae

Subject: NDA 20-522 S/009, Nutropin AQ; BMD label changes

To: The file

The review performed by Joy Mele and I of NDA 19-676 SE1-013 supports the sponsor’s claim
under this NDA. All pertinent information on NDA 20-522 S/009 was cross-referenced from NDA 19-676
SE1-013. A copy of the original review is attached for the file.

APPEARS THIS WAY
ON ORIGINAL

»n



STATISTICAL and MEDICAL JOINT REVIEW
NDA #: 19-676 SE1-013
Drug: Nutropin (somatetropin)
Sponsor: Genentech Inc.
Indication: Replacement of endogenous GH in patients with adult GH deficiency

Date of Submission: 2/1/99

Statistical Reviewer: Joy Mele, M.S. (HFD-715)

Medical Reviewer: Saul Malozowski, M.D. (HFD-510)

Introduction :

The sponsor has-submitted the results of a single study (M0381g) in childhood-
onset growth hormone deficient (CO-GHD) adults to support the following change to the
Clinical Pharmacology section of the label for Nutropin:

-~ ~

On May 14", 1999:thé ébonsor préposed and additional change in the Clinical
Pharmacology, Minearl Metabolism section of the label for Nutropin:

—

On May 14", 1999;“ the éﬁonsor prdposed and additional change in the Clinical
Pharmacology, Minearl Metabolism section of the label for Nutropin:

On May 14", 1999:thé ébonsor prdposed and additional change in the Clinical
Pharmacology, Minearl Metabolism section of the label for Nutropin:

—

On May 14", 1999;“ thé ébonsor préposed and additional change in the Clinical
Pharmacology, Minearl Metabolism section of the label for Nutropin:

On May 14", 1999;—the ébonsor prdposed and additional change in the Clinical
Pharmacology, Minearl Metabolism section of the label for Nutropin:

—

On May 14", 1999;“ the Qﬁonsor prdposed and additional change in the Clinical
Pharmacology, Minearl Metabolism section of the label for Nutropin:

On May 14", 1999;“the éﬁonsor prdposed and additional change in the Clinical
Pharmacology, Minearl Metabolism section of the label for Nutropin:




Background
GH actions influence numerous tissues and organ systems. Among those the

skeleton is one target known to be affected by GH.

Many hormonal systems, among those GH, are known to modulate bone
remodeling. GH is critical to induce longitudinal bone growth, in part, by stimulating the

number of cartilage cells, This effect is due to direct GH action and it is aleo mediated by
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the local and systemic production of IGFs. Bone remodeling encompasses both bone
accretion and loss. During childhood and adolescence bone formation increases. When
growth ceases and final height is achieved bone accretion continues, particularly in the
spine. Peak bone mass is reached late in the third decade of life. After this period, bone
mass decreases.

Most studies in subjects with GH excess, as seen in patients with acromegaly,
suggest that cortical bone is increased as a result of GH elevations. There are
discrepancies in reports of the effects on trabecular bone using different methods such as
CT, DEXA and histomorphometry. While some indicate similar trends to those
observed in cortical bone due to GH action, others dispute these claims.

In GHD, bone mass seems to be reduced pamcularly in CO-GHD. Several
studies have reported osteopenia in this cohort. Using single and dual photon
absorptiometry the lumbar spine of 30 CO-GHD adult males showed decrement between
9-19%, when compared with normal controls, in a cross sectional study (J Clin Edocrinol
Metab, 74:118, 1992). Similar results in a study of analogous characteristics were
reported in 70 subjects (J Bone Miner Res, 9:1319, 1994) where 33% of subjects had
BMD 2 SD below normal. These findings applied to both isolated GHD and GHD
associated with multiple hormonal deficiencies, suggesting the GH role on bone
remodeling is significant. There is no evidence, however, that discontinuation of GH
administration in young GHD adults results in bone loss. This strongly suggests that the
lack of skeletal mass in this patient population is due, in great part, to insufficient
~ acquisition of bone mass during childhood secondary to suboptimal GH therapy before
cessation, and/or to inadequate pituitary hormonal replacement. Moreover, in the studies
listed above it is unknown whether patients reached “final adult height” or whether their
bone age was mature or still remained, to a certain extent, pubertal or prepubertal.

There is no solid data indicating that CO-GHD subjects are more prone to suffer
fractures, although AO patients appear to have a higher fracture frequency when
compared to normals ((Eur J Endocrinol, 137:240, 1997.) Additional hormonal
deficiencies as well as age of onset of these deficiencies may confound these results.
Younger patients with AO-GHD that have achieved final adult height may have failed to
accrue peak bone mass due to early onset of the hormonal deficiency or due to inadequate
replacement of associated pituitary hormonal deficiencies.

The literature regarding the effects of GH supplementation or replacement in CO
GHD patients is still emerging. Most studies show effects on serum markers of bone
formation that seem to remain elevated as long as GH is given. The results of GH effects



in short term studies, however, failed to show improvements in BMD in CO-GHD adults.
Decrements in this parameter were seen consistently in 3-6 months studies both in CO
and AO-GHD. This is currently reflected in all GH labels for adult GHD indications.

Findings of decreased BMD have been more contentious in AO-GHD. Positive

findings seem to be more apparent in subjects most affected and improvements have been
reported in those whose IGF-I levels were more elevated as a result of hmh_nr GH doses
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durmg treatment. Estrogen appears to play a positive role in this balance, and a gender
effect, particularly in-cycling women or in those appropriately replaced with estrogen and
progesterone, remains to be clarified.

Study M0381g
) Study M0381g is a double-blind randomized placebo-controlled multicenter

study. Adults with childhood-onset documented GHD who had not received GH for at
least one year were eligible for this study. Entry criteria included age of 35 years or less
and bone age of 14 years or greater for females and 15 years or greater for males.

The primary endpoints in this study were percent lean body mass and physical
performance (strength and endurance). BMD was measured as a secondary endpoint.
Patients were followed for 2 years; BMD was measured by DEXA scan at baseline and
Months 6, 12, 18 and 24. Spinal BMD at Month 24 is the primary focus of this
supplemental NDA; results for other relevant endpoints are briefly summarized.

Medical Reviewer’s Comments

Of notice in this study is entry criteria for ag®and bone age. Six patients (9%)
younger than 18 years old participated in the study, probably because their growth rates
were slowing down and they were considered good candidates to be treated as adults,
although this could be considered inadequate because they were not indeed adults. Bone
age data was not available for most of the patients and was not presented in the NDA.

Generally the bone age is expected to be similar to the chronological age. In
subjects older than 18 years old, it is expected that the bone age will be mature. As
stated in the introduction, patients younger than 30 years old will not have accrued
“mature” BMD because this accretion process continues during the third decade of life.
Therefore the six subjects underl8 years old that the sponsor defines as adults were still
in the process of accruing BMD and had more than a decade ahead to do so. Thus, any
changes in BMD that we may observe as a result of an intervention, particularly in these
young subjects, may be accelerated by the treatment, but would not necessarily fail to
occur if more time were to elapse.

Analyses were performed with and without these young patients and the results
did not differ. Due to the small number of patients enrolled in the study, the review
includes all patients enrolled.

Patient Disposition
A total of 64 CO-GHD patients (21 to placebo, 20 to Nutropin 0.0125 mg/kg/day
and 23 to Nutropin 0.025 mg/kg/day) were randomized to treatment at 18 US sites.
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The number of patients with spinal BMD data after 1 year, 1%z years and 2 years
on therapy are shown in Table 1. Only 52% of placebo patients, 70% of Nutropin 0.0125

patients and 57% of Nutropin 0.025 patients have complete data. Using all available data,
FDA defined a last-observation-carried-forward (LOCF) dataset consisting of 62% of the

placebo patients, 75% of the Nutropin 0.0125 patients and 70% of the Nutropin 0.025
patients. For the sponsor’s LOCF dataset, only data from Month 18 was carried forward.
The inclusion of four additional patients in the FDA LOCF analyses did not produce
results notably different from the sponsor’s results.

Table 1. Study M0381g Sample Sizes

Placebo Nutropin Nutropin
- 0.0125 mg/kg/day 0.025 mg/kg/day
Randomized 21 (100%) 20 (100%) 23 (100%)
Baseline spinal BMD 16 (76%) 17 (85%) 20 (87%)
1 year spinal BMD 15 (71%) 17.(85%) 17 (74%)
12 year spinal BMD 15 (71%) 17 (85%) 14 (61%)
2 year spinal BMD 14 (67%) 15 (75%) 14 (61%)
Baseline and 2 year spinal BMD 11 (52%) 14 (70%) 13 (57%)
Baseline and LOCF BMD 13 (62%) 15 (75%) 16 (70%)
Sponsor’s LOCF 12 (57%) 14 (70%) 14 (61%)

The rate of discontinuation for any cause was approximately 33%, 20% and 32%
for placebo and for each of the GH doses, respectively (Table 2). The rate of dropouts
for non-compliance was three times higher in the Gﬂ arms compared to placebo. This
trend is reversed when abandonment was as per patient request.

Table 2. Study M0381g Reasons for Discontinuation

Placebo Nutropin Nutropin
0.0125 mg/kg/day. 0.025 mg/kg/day

ADE 2 (9.5%) 0 1 (4%)
Lost-to-Follow-up 1 (5%) 0 1 (4%)
Non-Compliance 1(5%) 3(15%) 4 (17%)
Patient Request 3 (14%) 1(5%) 1 (4%)
Other 0 0 1 (4%)
Patient Demographics

Patient characteristics at baseline are summarized in Table 3 for all randomized
patients (total n=64) and in Table 4 for patients with baseline and 2 year spinal BMD data
(total n=38). Patients ranged in age from 15 to 34 years; the majority of the patients were
Caucasian males. The treatment groups were comparable with regard to maximum
stimulated growth hormone level, years of organic GHD and HRT use. Some treatment
group imbalances were observed for gender and etiology. For the low dose of Nutropin
the ratio of males to females was equal whereas for the placebo group and high dose,
more males than females were entered. In the high dose group, a larger percentage of the
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patients had GHD of organic origin while for the other 2 treatment groups the majority of
the patients had idiopathic GHD.

Of all the patients entered with idiopathic GHD, 67% males were males and 89%
were on HRT (primarily sex and thyroid HRT with 17% on giucocorticoids). For the
patients with GHD due to organic causes, 45% were males; 100% were taking thyroid
hormone; 75% were taking sex hormones; and 75% glucocorticoids.

Table 3. Study M0381g Characteristics of All Randomized Patients

Placebo Nutropin Nutropin
(n=21) 0.0125 mg/kg/day 0.025 mg/kg/day
(n=20) (n=23)
Age (years) 24 24 23
Range (15-34) (17-32) (16-30)
Years of organic GHD _ 14 13 14
(n=9) (n=9) (n=13)
Max stim GH (ng/ml) 0.8 0.7 0.7
Gender
Male 62% 50% 70%
Female 38% 50% 30%
% Caucasian 95% 75% 87%
Idiopathic 57% 55% 43%
Organic 43% 45% 57%
HRT
Glucocorticoid 57% 50% 52%
Sex steroid 81% 75% 65%
Thyroid 86% 80% 87%
-~
Table 4. Study M0381g Characteristics of Patients with Baseline and 2 year spinal BMD Data
Placebo Nutropin Nutropin
(n=11) 0.0125 mg/kg/day 0.025 mg/kg/day
(n=14) (n=13)
Age (years) 24 25 23
Range (15-34) 17-32) (16-30)
- Years of organic GHD 14 11 15
(n=5) (n=6) (n=9)
Max stim GH (ng/ml) 0.7 0.6 0.6
Gender
Male 55% 50% 62%
Female 45% 50% 38%
% Caucasian 91% 79% 100%
Idiopathic 55% 57% 31%
Organic 45% 43% 69%
HRT
Glucocorticoid 36% 57% 46%
Sex steroid 73% 79% 54%
Thyroid 91% 86% 85%

Medical Reviewer’s Comments

Case series of pediatric patients with GHD state that 10 % of these subjects are
GHD due to organic causes (tumors, malformations, etc.) Ninety percent are considered




to be idiopathic in origin. While organic etiologies usually lead to multiple hormonal
deficiencies in addition to GH, idiopathic patients tend to have isolated GHD in most
cases. Organic patients and those idiopathic with multiple hormonal deficiencies are
more diffi cult to treat, because among other reasons they require more medications.
Some of these medications or these deficiencies are known to affect bone accrual.
Gonadal deficiencies can lead to deficits in BMD accrual or early loss of BMD.
Similarly, over-replacement of thyroid and glucocorticoid hormones may lead also to
loss of bone.

Literature generated by this sponsor, that has been the dominant leader in the
field in the US since the introduction of rhGH and has been following thousands of
children with this condition, reports that 67 % of idiopathic patients have isolated GHD,
with a sex ratio of 4/1 males, and the remaining one third has multiple hormonal
deficiencies. The sex distribution for the latter group is not provided but it can be
estimated that organic causes are evenly distributed among sexes.

Given_.this published information regarding the demographics of GHD children
and assuming that approximately %5 of idiopathic GHD children will be GHD as adults,
it appears that the patient distributions for study M0381g for sex and etiology are
plausible. One would expect about 68% males and 58% idiopathic based on the
aforementioned assumptions. Nevertheless, these distributions are inconsistent with some
published data of CO-GHD adults that report a Iarge percentage of males and of
idiopathic GHD patients.

j

When analyzing the replacement therapies in the idiopathic patients, it is unusual
that 67% are receiving some kind of replacement therapy when the literature states that
>50% of idiopathic patients have isolated GHD. It is not known how these patients were
recruited and whether before randomization more classical patients were dropped and
not enrolled. What is clear is that this patient population may not be representative of
CO-GHD patients and that the results of this study may not be necessarily extrapolated
to subjects with CO-GHD with less complex medical histories. However, in small studies
such as this one, allocation of one or two subjects to any given arm may result in
imbalances, therefore this unexpected discrepancy of the patient distribution. from what
is reported in the literature, may be attributed to chance.

Statistical Methods

According to the protocol, all endpoint comparisons would be made at Months 12
and 24 using analysis of covariance (ANCOVA) with baseline as a covariate. In the
NDA, the sponsor states that “ the Jonckheere-Terpstra test for monotone trend in dose
response was used to test between-group changes in BMD” to maximize statistical
power. To produce the p-values presented in Tables 5, 6 and 7, FDA used the Wilcoxon
rank sum test. Analyses using ANCOVA also were performed by FDA and produced
results consistent with the Wilcoxon results.
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Statistical Reviewer’'s Comments

A test for trend does not provide sufficient evidence to establish the efficacy of
each Nutropin dose compared to placebo. A positive trend just indicates that the drug has
activity and that increasing the dose increases the effect; a positive trend does not
indicate that each dose tested is significantly more effective than placebo (or the next
lowest dose). To show that each dose is effective at increasing BMD, the results for each
dose must be significantly different from the results for placebo.

Efficacy Results

Spinal BMD - e e
- BMD was assessed at each center with different DEXA machines. All
-determinations for each subject were made with the same apparatus.

~ The three treatment groups were comparable at baseline for spinal BMD with a
mean value of about 1 gm/cm® (Table 5 and Figure 1). A transient decrease in spinal
BMD was seen in all treatment groups at Month 6; 87% of patients treated with Nutropin
0.025 had a decrease. Statistically significant treatment effects for percent change from
baseline and z-score change from baseline were seen in the highest dose group (Nutropin
0.025) at Month 24 for the observed cases and for the last-observation-carried-forward
(LOCF) data compared to placebo (Table 5). Results for the 0.0125 group were only
significant at the .05 level at Month 18; an adjustment for multiple comparisons would
render those results non-significant. Note that no post-hoc adjustments for multiple
comparisons are made here. It is clear that any adjustment for multiple comparisons due
to multiple endpoints and multiple treatment groups would yield, most likely, non-

significant results; so the results here are not robust. »

Table 5. Study M0381g Results' for Spinal BMD

Placebo Nutropin .0125 Nutropin .025 p-value p-value
Plac vs .0125 Plac vs. .025
Spinal BMD
Gm/cm’®
Baseline 1.01 (0.1) 0.97 (0.2) 1.0 (0.2) .61 .93
Month 24 1.06 (0.2) 0.97 (0.1) 1.07 (0.3)
% Change
Month 12 +0.4% (2.3) +1.3% (3.6) -+1.9% (4.1) .46 34
Month 18 +1.2% (2.2) +3.2% (2.8) +3.1% (5.1) .05 37
Month 24 +1.3% (2.9) +3.3% (3.9) +4.3% (3.6) .29 042
LOCF +1.0% (2.9) +3.2% (3.8) +4.6% (4.9) 17 .03
Z score
Baseline -1.03(1.49) -1.26(1.3) -1.16 (1.3) 91 .76
Change .
Month 12 +0.03 (0.2) +0.02 (0.2) +0.2(0.4) 1.0 32
Month 18 +0.1 (0.2) +0.2(0.2) +0.2(0.5) .19 .69
Month 24 +0.1 (0.3) +0.3(0.3) +0.3 (0.3) 14 .10
LOCF +0.1 (0.3) +0.3 (0.3) +0.4 (0.4) .06 .03

! P-values are results of Wilcoxon Rank Sum tests performed by FDA statistician.
’ ANCOVA adjusting for baseline BMD yielded a p-value of .05.




Figure 1. Boxplot of Baseline Spinal BMD
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Spinal BMD data for each patient is plotted in Figure 2; in all groups some
patients decreased, increased or did not show any changes in BMD. Note for the
Nutropin 0.025 group, the changes in BMD are small and these changes appear to be
unrelated to baseline. Further analyses by FDA failed to show a relationship between
baseline BMD and BMD change from baseline. The,Jack of correlation between baseline
BMD and response is puzzling and counterintuitive.

Figure 2. Individual Patient Spin‘aj BMD Results
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From Figure 2, also it can be seen that positive results were not restricted to only
a few patients; this point is further illustrated in Figure 3 on the following page. About
55% of the patients in the Nutropin 0.025 group showed an increase of 4% or greater in



spinal BMD compared to 18% in the placebo group. About 35% of placebo patients had a
decrease in BMD by Month 24 compared to 15% and 16% in the Nutropin 0.0125 and
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BMD increase was large for 55% of the patients receiving the 0.025 kg/dose. Conversely,
it also shows that lack of treatment seems to be deleterious to the ability to accrue BMD,
because 35% of these subjects were below baseline at Month 24, in contrast to only 15%
in the high GH dose. This data also suggests that not all patients benefit and that not all
doses are effective at increasing BMD. Significant BMD increments are only seen in the
spine and only seen with the higher GH dose.

Figure 3 i BEST POSSIBLE COPY
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Analyses of subgroups defined by age or gender produced results consistent with

the overall results.

Secondary Efficacy Resulis
The results for secondary endpoints are summarized in Table 6. GH appears not to
have any substantial effects on total BMD. Nutropin 0.025 significantly increased height,

inorganic phosphorus and alkaline phosphatase compared to placebo at Month 24,

Téble 6. Study M0381g Results for Secondary Variables at Month 24

Placebo Nutropin .0125 Nutropin .025 p-value
Plac vs. .025

Whole body BMD
Baseline 1.01 (0.13) 0.94 (0.12) 0.99 (0.16)
% Change- - +1.4% (1.9) +1.8% (4.2) +2.2% (2.6) 41
Baseline Z score -1.2(1.4) -1.8 (1.3) -1.4 (1.6)
Change +0.2 (0.2) +0.2 (0.4) +0.2 (0.49) .95
BMI o
Baseline 26 .- - 28 27
Change +1.3 +0.7 +0.8 .95
Height (cm) .
Baseline 166 157 165
Change +0.01 (0.5) +0.5 (0.7) +1.0 (1.0) .003
Weight :
Baseline 74 77 67
Change +3.8 +3.4 +2.6 .81
Weight by dexa
Baseline 74 64M 67
Change +2.9 +1.2 +2.6 .52
Calcium
Baseline 9.1 9.2 9.1
Change +0.1 +0.2 +0.3 .34
Inorg Phosphorus
Baseline 3.7 3.9 3.9
Change +0.3 +0.2 +0.8 .04
Alkaline Phosphatase
Baseline 65.6 (22) 77.7 (31) 78.0(23) .03
Change -3 (11) +2 (14) +21 (21) .002

FDA looked at the relationship of changes in height and changes in alkaline
phosphatase to change in spinal BMD. For the Nutropin 0.025 group, changes in alkaline

phosphatase were not correlated with changes in spinal BMD (R=.02, p=.94) while

changes in height were correlated with changes in spinal BMD (R=.59, p=.03). Neither

measure was correlated with spinal BMD for the other two treatment groups.

Medical Reviewer’s Comments
The secondary endpoint results are consistent with all previous studies using GH.
Metabolic markers such as alkaline phosphatase increase due to GH administration.
Bone metabolic markers have not been allowed to be used to claim efficacy for drugs
with action at the bone level. Moreover, bone markers and even BMD have not been
accepted alone as adequate endpoints for indications for drugs to treat osteoporosis. No

10




Change in Height (cm)

correlation between changes in these bone markers and BMD have been established,
thus, no claims can be made of either a correlation or an association between these
markers and BMD. The claim of increments of alkaline phosphatase as a result of GH
treatment is substantiated by these results and should be granted.

Figure 4 below illustrates the relationship between height change from baseline
and spinal BMD change from baseline. About one-third of the variation in spinai BMD
can be explained by increase in height in the Nutropin 0.025 group. An ANCOVA with
change in height as a covariate produced a p-value of .21 for the comparison of Nutropin

0.025 to placebo.

Figure 4 - -
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These results suggest that patients that benefited the most were those with
insufficient baseline bone maturation. As stated before, two main events are seen in the
skeleton: one is final height achievement that occurs in the late teens or mid twenties, and
two, peak BMD that occurs later in that decade. Thus, patients that have not achieved
final height and still have growth potential are probably the ones with more opportunity
to accrue BMD. This was seen in this study in patients receiving the highest GH dose
and only in the spine. ‘

IGF-1I Results

IGF-I levels were measured at baseline and at Months 3, 6,9, 12, 18 and 24 on
study. Means and medians for both observed and standardized values of IGF-I at baseline
and Months 12, 18 and 24 are displayed in Table 7. The groups are comparable at
baseline. No changes are noted in the placebo group while dose-related changes are seen
in the Nutropin treatment groups.

Table 7. Study M0381g IGF-l Results

Placebo Nutropin .0125 Nutropin .025
(n=13) (n=14) (n=13)
Mean (SD) Median Mean (SD) Median Mean (SD) Median

ng/mL .
Baseline 94 (81) 77 84 (97) » 41 83 (60) 69
Month 12 115 (147) 52 252 (146) 232 562 (226) 570
Month 18 77 (56) 47 252 (162) 222 495 (278) 449
Month 24 81 (60) 60 291 (110) 266 425 (214) 333
Change
(ng/mL)
Month 12 +17 (61) -9 +187 (107) +200 +477 (227) +450
Month 18 -24 (56) -16 +191 (159) +148 +431 (271) +405
Month 24 -26 (45) -21 +214 (93) +180 +336 (224) +299
Adul: SDS
Baseline -4.2(2.0) -4.7 -4.6 (2.3) -5.4 -4.4(1.6) -4.5
Month 12 -4.0(3.0) -5.3 -0.7 (2.8) -0.5 +3.6(3.2) +4.0
Month 18 -4.6 (1.6) -5.1 -0.7 (3.0) -1.0 +2.6 (3.8) +2.6
Month 24 -4.4(1.7) -4.7 +0.3 (1.8) +0.1 +2.0 (3.0) +1.1

Based on upper limit of normal values provided by the sponsor ! FDA computed
the percentage of patients with abnormally elevated IGF-1 levels at Months 6, 12, 18 and
24 and at anytime during therapy (Table 8). These sex and age adjusted values show that
GH administration resulted in IGF-I levels above the upper limit of normal in 6% of

1

Upper limit of normal IGF-1 values

Age (yrs) Male Female
12-16 957 1096
16-26 841 726
26+ 470 460
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patients at the lower dose, and 35% of the subjects at the higher dose (p=.009 compared
to placebo) at any time during the study. The group receiving the 0.025 mg/kg/day dose,

hoad manen IIE T lavala at maamth 19 (€60 o D76 sno/end et N Q o T
nad mean 1Ur'-1 ICVeIs at monin i< \JVL T L4V llyllm), at luUllul 10 \‘!7.) ¥ L IO ng/ uu..)

and at month 24 (425 + 214 ng/mL) near the upper limit of normal; values are
particularly elevated for the patients of 26 years or older (about half the patients).

Table 8. Percent of Patients with Above Normal IGF-1 Levels

Placebo Nutropin .0125 Nutropin .025

(n=13) (n=14) (n=13)
Baseline 0% 0% 0%
Month 6 0% 0% 24%
Month 12 0% 6% 13%
Month 18 0% 6% 15%
Month 24 0% 7% 0%
Any Month 0% 6% 35%

No correlation of endpoint IGF-1 with baseline IGF-1 or with percent change in
lumbar spine BMD was noted. Graphs in Appendices 1 and 2 illustrate these
relationships.

Medical Reviewer’s Comments

Current trends in the AGHD field suggests that GH doses should be adjusted to
target IGF-1 values at the mean levels. This practical approach is the result of more than
10 years experience in this patient population that suggest that most of the adverse
reactions of GH excess are associated with higher &GF -1 levels.

Increasing information is emerging suggesting that higher levels of IGF-I (within
the normal range) are associated with an increase risk for prostate cancer (Science
279:563, 1998, J Nat Cancer Inst. 90:911, 1998), lung cancer (J Nat Cancer Inst.
91:151, 1998), colorectal cancer (J Nat Cancer Inst. 91:620, 1999) and breast cancer
(Breast Cancer Res Treat, 47:111, 1998, Lancet 351:1393, 1998.) These
‘epidemiological studies strongly indicate that subjects with IGF-I levels in the upper
quartiles are at increased risk for many of these tumors.

The elevated IGF-1 levels suggest that the high dose is not a replacement dose
that will lead to normalization of IGF-I levels, but a phrmacologic dose that may result in
IGF-I levels above the upper limit of normal. Because the long-term effects of these
elevated IGF-I levels are unknown, the use of this compound at this dose should be
weighted against the potential risks for adverse reactions.

It appears that this intervention at replacement doses (0.0125 mglkgi/day) that
normalize IGF-I levels, does not achieve the desired increase in spinal BMD and that in
order to accelerate this process and probably to allow patients to overcome the spinal
BMD deficit necessitate pharmacological GH doses.

It appears that the IGF-1 levels are not good predictors of changes in spinal BMD

(Appendix 2). The reasons for a lack of a relationship between these two measures
remains unknown.
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BEST POSSIBLE COPY

Study M0431q .
Study M0431g is a double-blind randomized placebo-controlled multicenter

Phase II study. Patients randomized to Nutropin received a dose of 0.0125 mg/kg/day SC.
Adults with acquired (adult-onset) growth hormone (GH) were eligible for this study.
Entry criteria included aged 18 to 70 and no previous GH therapy. The primary
endpoints in this study were percent lean body mass, physical performance (strength and
endurance) and quality of life. Bone mineral density (BMD) was measured but not named
in the protocol as an'efficacy endpoint. Patients were followed for 2 years; BMD was
measured by DEXA scan at baseline and Months 6, 12, and 3 weeks post-study.

. The results of this study were not submitted as part of this NDA but were
requested by FDA. The sponsor had concluded that there was no effect of GH therapy on
BMD in adult-onset GHD patients. FDA reviewed this data to confirm the sponsor’s
conclusions and to explore the data further. Only the BMD data is presented here.

BMD Results

A total of 166 patients were randomized to treatment; 82 to placebo and 84 to
Nutropin. Two patients in each group had no biseline BMD data. About 20% of the
patients had no BMD data at Month 12. The results in Table 9 below show no statistically
significant differences between Nutropin and placebo at Month 12 for whole body and
spinal BMD. The results for whole body BMD are borderline significant with p-values
less than 0.1; however, these results favor placebo. Subgroup analyses defined by
baseline levels, age or gender produced results consigtent with the overall results.

Table 9. Study M0431g Results at Month 12

Placebo Nutropin .0125 p-value'
Whole body BMD
Baseline 1.0 (0.1) 1.0(0.1) 47
% Change -0.1% (2.6) -0.9% (3.1) .09
n=65 n=62
Baseline Z score -0.7 (1.4) -0.6 (1.3) .79
Change +0.05 (0.2) -0.03 (0.3) .06
n=50 n=48
Spinal BMD
Baseline 1.0(0.2) 1.1 (0.2) 53
% Change +0.2% (3.9) +1.0% (4.5) .38
n=68 n=064
Baseline Z score. -0.1 (1.5) -0.002 (1.4) .54
Change +0.1 (0.4) +0.1 (0.4) .37
n=65 n=63

! Results of Wilcoxon rank sum tests
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Medical Reviewer’s Comments

Data from this study are very important because they give greater insight as to
the relevance of the sponsor’s claims to AGHD patients overall. Two main differences
exist between these studies. One, patients in this study became GHD during adulthood.
The mean age of these patients was 48 years (range of 20 to 70 years). The onset of

LI mvnbhadhdy nnnsessad o2 sarnet adtne monl DAAD sisan ~~Ls ord  Tea st cozaca

NJIIL proveULy ULLaITeu tn vt ujicr peun pmir was acriievea. In iriai Sense l"iC
baseline BMD was less affected by GHD than in the previous study. Nevertheless, in the
CO-GHD study, the baseline BMD, was not found to be a predictor of response.

Two, the dose of GH, (i.e. 0.0125 mglkg/day) used was shown to be ineffective in
Study M0381g. This dose selection is the result of the inability of this patient population
to tolerate greater GH doses. Patents at the selected dose or higher have acute adverse
reactions when therapy is initiated. With time, most patients can tolerate the 0.0125
dose, but it has been quite difficult to administer doses in excess of 0.0125 mglkg/day to
AO-GHD individuals. So, the larger doses of GH needed to improve BMD, as for the
younger CO-GHD patients, are not tolerated by these subjects. This would preclude
extension for this indication or inclusion of thzs claim for this population of AO-GHD
patients.

In addition, although it did not reach statistical significance, patients with AO-
GHD receiving placebo did better than those receiving GH. Further, it appears that the
degree of BMD loss in the patients receiving placebo was not as dramatic as the loss
seen in the CO placebo-treated patients, where 38 % had a decrease in BMD after two
years of treatment.

These observations bring into question the use of AGHD as an umbrella
denomination. Clearly these two patient populations are quite distinct, although the
causes of the disorder or the deficiencies may be identical. AGHD should be defined as
adult onset or childhood onset to better depict the population differences as well as to
define what and how these subjects should be treated.

Safety

The safety of this NDA was previously reviewed for S-009 in 1997. All pertinent
information was taken into consideration and it was incorporated into the current GH
label.
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Comments regarding labeling
The sponsor has proposed the following change to the Clinical Pharmacology

section of the label for Nutropin:
i \
[

—

The proposed label is not satisfactory. It provides information comparing
changes from baseline to éndpoint and it does not present comparisons between the
placebo group and the different treatment arms. The dose response information is not
important or relevant and should not be included. In addition, the proposed labeling
focuses only on the changes that favor the drug, failing to show that these were the only
positive changes among a long list of variables studied that did not improve as a result of
GH therapy. Moreover, the potential beneficial changes occurred only at the largest
dose; the lower dose of GH did not induce significant spinal BMD accretion compared to
placebo. No changes were seen in AO GHD patients that underwent similar evaluations;
this should be disclosed in the labeling. Finally, the explanation stating that “..A transient
decrease was seen at Month 6 in the high dose group, consistent with expansion of the
remodeling space...”, is inappropriate and speculative because no information was
provided to substantlatc this claim.

After discussions with the sponsor, FDA agreed to the following labeling:

-

SR

The May 14™ 1999 amendment “GH therapy stimulates bone formation and
results in increases in serum alkaline phosphatase” is not properly substantiated because
although increases in serum alkaline phosphatase wers seen, it is difficult to state that this
was accompanied by “bone formation” particularly since no correlation between change
in BMD and alkaline phosphatase was observed. Hence, we can accept a statement
regarding the increased serum alkaline phosphatase only.

16



Overall Comments

This study offers information suggesting that GH plays a role in spinal bone
accretion during the transition from adolescence to adulthood and during young
adulthood. It seems that GH replacement at lower doses could induce linear growth but
not activate bone accretion in the spine. This can be achieved with higher GH doses that
increase mean IGF-I levels above normal levels. This bone accretion property, that was
previously hypothesized to occur as a result of GH administration, happens in this study
only in patients receiving the higher GH dose. Therefore, it can be hypothesized that any
patient with CO-GHD properly replaced with GH could reach the end of puberty with
adequate spinal density. If GH treatment using the higher Nutropin dose continues once
final height is achieved the process of spinal bone accretion will occur as desired. In
contrast, lack of GH administration or lower GH doses could affect the tempo of BMD
spinal accretion. Whether absence of GH at this time will be deleterious to these
patients’ spine remains unknown, and whether additional spinal bone accretion may
occur with more time in the absence of GH or at lower GH doses also remains unsolved.

Of concern are the consistent higher IGF-I levels with the higher GH dose. CO
GHD subjects are able to tolerate this dose with little if not absent acute adverse
reactions, so commonly seen in AO GHD patients at much lower dosages. The long term
effects of elevated IGF-I levels pose theoretical increased risk for the development of
malignancies at later times in life.

Hence, a balance between the theoretical risk posed by a decrease in spinal BMD
in the long term with emerging data that associate elevated IGF-I levels with numerous
tumors, should be reached when prescribing and using this medication at this dose.
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Appendix 1. IGF-1 levels at Months 12 and 24 by baseline IGF-1 for each
‘treatment group.!

MONTH 12

1GF-1 Month 12
8

IGF-1 Month 24
8

g

Trestment:

10 ~— Plaocebo
VY  Nut 00128
{ ® Nut0.028

Beveline IGF-1

! Only a fitted line for the placebo group is shown because the fit for the treatment groups is poor. Also the
placebo line is close to the identity line since IGF-1 did not essentially change; the placebo line then
provides a good reference line with all values above it indicating an increase from baseline.
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Appendix 2. IGF-1 levels at Months 12 and 24 by baseline IGF-1 for each treatment group
by subgroups defined by % change in lumbar spine BMD (<1% versus >1%).
% Change from Baseline LS BMD at Month 12
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER for: 020522, S09

CHEMISTRY REVIEW(S)



CHEMISTS REVIEW 1. ORGANIZATION 2. NDA NUMBER
DMEDP II, HFD-510 20-522
3. NAME AND ADDRESS OF APPLICANT 4. SUPPLEMENT NUMBER, DATE
Genentech Inc. SE8-009, 29-JAN-1999
1 DNA Way
South San Francisco, CA 94080
5. PROPRIETARY NAME 6. NAME OF THE DRUG 7. AMENDMENTS, REPORT, DATE
Nutropin AQ Somatropin (rDNA origin)
injection

8. SUPPLEMENT PROVIDES FOR

Labeling changes including improved bone-mineral density with Nutropin AQ treatment in adult
patients with childhood-onset growth-hormone deficiency under the “Efficacy Studies” section
of the package insert.

9. PHARMACOLOGICAL CATEGORY . 10. HOW DISPENSED 11. RELATED IND, NDA, DMF
Growth horﬁbne Rx
12. DOSAGE FORM 13. POTENCY
Solution for injection 5, 10 mg
(}QT_CHEMICAL_NAMB_AND_SIBDQIQRE T e —o -
— J
15. COMMENTS i

The _applicant proposes labeling chgggg§7>to be supportéd byﬁélinical data supplied with an )
famendment to NDA 19-676/5013 (dated 14-MAY-1999), Curiously, the applicant’s proposed change

o the Nutropin AQ label, while consistent in tone, is not at all consi in t with that
) e Nutropin PI, for which the clinical data was supplied/ (see chemists review of
N 19-676/5013).) As far as CMC review is concerned, however, the propose t =

acceptable, and as there is no new indication provided for, there is no need for a request for
a waiver from the requirement to prepare an EA in supaprt of this efficacy supplement.

16. CONCLUSION AND RECOMMENDATION

There are no CMC issues with the proposed labeling changes, and there is no requirement for an
EA nor is an EA waiver request necessary. The application may be Approved based on CMC
review.

17. NAME [ 18. REVIEWERS SIGNATUBE [19. DATE COMPLETED

WILLIAM K. BERLIN f' /S/ 2 20-SEP-1999
SO

DISTRIBUTION: ORIGINAL JACKET C REVIEWER DIVISION FILE




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER for: 020522, S09

PHARMACOLOGY REVIEW(S)



NDA 20-522/S-009 23 June 1999

Genentech Inc.
460 Point San Bruno Blvd.
South San Francisco, CA 94080-4990

Submission: 29 Jan, 1 Feb 99

PHARMACOLOGY REVIEW OF NDA SUPPLEMENT
Supplement to NDA 20-522 #0089

DRUG: Nutropin AQ (éomatropin [rDNA origin] for injection)
CATEGORY: Growth hormone.

INDICATION: This submissjon provides a clinical data supplement to support an
additional label claim for improved bone mineral density (BMD) with Nutropin
treatment in the adult patient population.

PHARMACOLOGY COMMENTS: There were no preclinical data submitted under
supplement S-009 and none is deemed to be needed. Thus, no pharmacology
review is necessary for this supplement. There were no labeling changes made
to the previously approved preclinical sec;ions of the label.

RECOMMENDATION: AP

Tty
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A av1&{,1?. Herfig

Pharmacologist

cc:  NDA 20-522 Orig (1precr .

HFD-510 Division File o
HFD-510 RSteigerwalt (i /:.9/

HFD-510 DHertig
"HFD-510 CKing 5/;/ q/f/‘



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER for: 020522, S09

* ADMINIéTRATIVE DOCUMENTS and
CORRESPONDENCE



NDA LABELING SUPPLEMENT (BONE MINERAL DENSITY): ITEM 13
Nutropin® [somatropin (rDNA origin) injection]

13. PATENT INFORMATION ON ANY PATENT WHICH CLAIMS THE DRUG

4

21 U.S.C. 355 (b): The applicant shalt file with the application the patent
number and the expiration date of any patent which claims the drug for
which the applicant submitted the application or which claims a method of
using such drug and with respect to which a claim of patent infringement
could reasonably be asserted if a person not licensed by the owner
engaged in the manufacture, use or sale of the drug.

Nutropin AQ® [somatropin (rDNA origin) ih}éctigﬁ] falls within the scope of the claims of
Patent Number 5,763,394. A copy of the patent is included in this section.

U.S. NDA: NUTROPIN AQ®—Genentech, Inc.
1/20-522: BMD 13.doc 04NOV1999
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TERENCE: S ATED Austzlian Patzot Applicatian No, AU-A-30771/89 dJis-
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(LS. patect ypplication Ser. No. 07/923.401. fil=¢ Jul. 31.
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US. pateat application Ser. No. 07/751.424. f1ed Aug, 28.
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.S, patent application-Ser. No. Q7/IX2362, £led Apr 1S,
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FIELD OF TR INVENTION

The prescat investion is directed to pharmseeutical far.
redations cootaining humae groath homrmenc (hGIHD aad to
methoade fer making and using such (~emulations. Meee
particulariy, this investion relatss €0 stch pharmecectical
formulagons havieg increased sizhility in aqueous joena
[FLATR

BACKGROUND OF THE INVENTION

Humaa gouth harmos: fomudatiots kgown in the a
&2 3 Ivephilized prepazations requirisg reccrstttivg. Pes
vl Iratrepin® hGH comsists of £ my hGH. 4G ree
faanziccd. 0.1 rug rooaobasic sodium phesohate, 1.6 mg
dibasic 3odium pbosphate. reconstitgred to pH .8
(Physicign’s Desk Reference, Mcdical Ercoemics Co.
Ozawell NJ.p 1049, 1992). Per vial. Haneaops2 hGH
cegdists o ¢ e hGH. 28 roe magaitol, & mp plyains 113
mg dibuic sodiuro phospbiic. recosstiuted o pH 7S
tPavacian’s Desk Referenee, p. 1266. 1952,

¥or ¢ groeral review for gowth hemwas forreistons.
se2 Peadman ot al., Curren: Communicctions tn Molecuiss
Riningr. mis. 1) Marshak sod T, Lan. pp 2% Cois
Spnine Hydor Laberston: Bress. Cald Spring fiarter. NUY.
1989, Orher poblications of interest fegading stabizzalian
of protzing 2re as foliows,

US. Tax No. 2297344 discloses sabldization of CLagu-
laion factars I 20d VL 2ntittrombin I, and placrain gt
2gainst heat by adding selecied amino acids <cch ac glycine,
alaize. hvdexypvoline. glitazine. and Tmirobyntic add,
Meioa carhoabydrate fuch at i mepcsacebaride. an
oligracharide, of ¢ suga alcohol.

U.S Pa. Ne. 4783641 discloset 2 method for
rreventinz of deasturation of proteins such as insalio &
Kquenes <afution at intarfaces by the addition of up Lo SO0
Ppro surface-active substagees eomrprising a chain of
altersaticg. wealdy bydrophilic apd weakly hvdrophahic
zones 3t ol 0.8-8.0.

US. Pat. No. 8.812.557 discloses 2 methad of wabiliza-
tice o interieulin-2 ysing human senwn aldumin,

Furopean Patent Application Publicatioa No. 0303 736
disclotes ubilization of srovth promcting harmoezes wits
potsois eotsistng of aoa-reducing wgars. sugsr ajcohols.
g a6ds. pegtacrythrital, I3ctose, watersctuble dex¥ans.
and Ficell. 2mino acids. polymers of amino acis haviog a
chasged aid: goup et physivlogical PH. 304 tiolice salis.

Entanese Patemt Application Publication Na. 0 211 80t
ferlwec the <obiiization of sroxth neening hwmoaesin
* £ maeix formed by & block surolymer chatxiaigg
xv:l)'=x_\:':aylene-po!yoxywop)1enc usite a8 npoving an
avroage aolecular weight of shant 1103 to ahoyt L6

Lugopeen Puteot Application Puliicesion No. 0 153 017
Grsrienre & biniogically active composiing 1Y rjow (cicase
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US. Pab. No. £.096.885 (which is nct prier at) discloses
a fotaulative of AGH for hrephilizatiop cotining glycise.
masgll 3 nuo-ivgic swladant znd 2 Witfer, The mstn;
investion provides a3 unzxpectedly subilized aquoous foy-
Mulation ic the absena of plycine.

&GH undergues several degradative pathways_ eqerially
Ceamidnicn. agpregating. clipping of Gic pertde bacbuac,
364 atidat:an of meionine fosiducs. Maoy of wse peae-
tinns can br slazad significencly by remoavat of wate fom
the prowin. Howeve. the development of as aqucous for
rulatiog {cx AGH Las the advanages of climinating tccon.
stituon errocs. tacrehy iecreasing dosing sccuracy. ss well
as siraplilyisg Gic st of Lae product clinicatly. theroby
incrcasing pacnt compiatcs. Thus. it is an objective of this
javecuca 1o provide i aqueous AGH forroubitio which
provides accepuble contol of degradation products. is
fable o vigarous agharion (which induces spgxepxson),
a0d s sesistant o miaobial contarmination (which alow's
mulupie vs¢ packacing).

SUMMARY OF THE INVENTION

Oac aspect of the invertios is @ stable. pharmnaceutically
acerptalle. aqurnas ixmulation of kuman growth hormane
eamprising human grewth hormonc. 3 buflcr. & pop-ioumic
SRTatart, and cpungally. 2 newtrs! salt meonitch, 3nd a
preservarive.

Afther zapect of the jnvepuon it 2 method of peveating
desanrrcion of hurmar prowth homuses aquevus formala-
reaoesrising moing hutmin gowty hremone and 3
nRefeni surfroaet o ranae of O, <S% (w/ve (weipht’
VONTOCL IT ¥rt azether 2spest € Nt javention, (hic $12n-
Iized foroislation it sioped for O~18 months at 27=%° .

DESCRUTION OF THF FIGLURES

FIG. T 15 & si2c excivsion chromatogram of aqucous
gouth homrons formuleion storad fur 28 days 2t 407 C.
lic.. themaliy sressed) 1nd for o3¢ yoor & & C. lic.
fecommea=d condidons foo storaged.

FIG. 2 ix a plot of Achenius rate apalysit of grewth
homouor aggregatios in aquesas formulatiog.

FIG. 3 is 20 aninz exctunge duomaiogram corcpuriog a
teoniily swressed (40° C.) squecous focmulation hGH
sample with an aqueous formudation AGH tamplc stercd
Undax rocomumended cooditions (2°-8° C.) foc one vear.

FIG. 3 is a plot of Amhenius rate aaddysis of hGH
degmidacicy in squeots formulation.

m.5ixamho(bcpamugcuomrmscmi_l
the various formalaticas whare ruanntol fias beea subst-
wted with a aeugad sar.

DOETAI ED) DESCRIPTION OF THE
INVENTION
A Deficitings ‘

Th: fellowizg toagmit ace intrgded to have the indcaed
reczaicgs denctad bolow as vsed I the spacificition sad
cizims

The wrres-"humas guwth honmene™ o« “hGH™ denate
bumsg grewrk hormonrs praduced by method; invludine
2! SUPCe cxlactiag and pixifcauon, and by recombdi.
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n2acccl culure systems. its sequence aad charzatistics are
s¢t [orth. for exampie. in Hormone Drugs, Guetiguiac e al.,
US.F. Cunvestion. Rockville, Md (1982). The terms Jike-
wise cover biolcpically active hutaan grusth homose
equrvalests. e.g.. iffcring in S0¢ of mexe aminn scid(s) in
U overall sequeace. Furtbarmore, the taoms aswd i this
spplication are iatendad to cover substituion. deletion and
icsentinn anino acid vatizots of hGH. ot postraasiational
nedificativas. Two spedes of ade we the 151 antao acid
cauve species (somavopin) 2ed e 192 amino acid
N-t=rminal raethingine (met) species (somagem; corpmoply
dqzinsd recoenbinandy,

Ihs term “phamacevtically effecuve arxwaet” of hGH
rzlers 10 that amoust that provides therapeutic effect in an

wdninisation regimen. The compotitions herect are pee- 13

parsd contining xooysss of hGI{ at least about 1.t mg/nil.
vpaasds of 2bogt (0 mg/ml. pecferably from show § mg/ml
to abeet 20 mg/ml. mare prefesably from abous | rigrml ©
ahr S omglml. For use of these compositions in admiais-

[y

TIted (¢ humae paticats sufaing from hypopitvitay o

deufisc. for example. these compositions cottain from
st 0.3 rog/iad (o aboat 30 mg'nd, wwtespocding e

surteatiy contermplated dosage rsgiraen for the inteadsd

freayrest. The concenT&ion racge is not criucal (o the

Giventcn. awd ray te vaied by e clinician. »

B Generd! Metheds

The fgcaot inventing has no requiscroent foe rlveine,
Giycine it ar optiogal componemt of th: aqueous
ferraulation. although wrth less sdvantage in the aquents

tomulatione hereof ¢ompared with thoce fommulatione that 3

e lyophilizzd for later seconstitition. Amounts of glveine
will ranye tre O mgfral (o about 7 mg/mil. -
Notuonic surfactants isclude 3 polysorbots, wieh as
7olyrevhate 20 or 8C. et and the poloxermers. such a
ge-lexamer (84 op 188. Plyrenic® potyels, 2ud ot
tny {ene/polypropylenc Slack polyeess. etc amovuts 2¥e. -
LU TS provide a stable. squeous tormulauon Wil N usod,
wuilly in (e rasge of from 0oet 0.1% (w7v1 o 2hout €%
1W/V). more preteradly, C.1% (w/v) o abxut 1% cunv). The

vre of aon-ioric sodfaciante pemmite the formulation o be e

XI5l to shoar eod surtace sresses withod: cadsiag dona.
wranon of the poteis. For cxampic. such <urfactan’-
conlsiniog tormuidtons are employed in acano’ devices
wih os thoic used io pulmntany dosiog and pecdlelers jet

T amector gats. a;

Bufter< include phosphate. Tris. citraie. succinate. acetate,
7 Kisudinc bullers. Most advastageously. the buicr is in the
raoge of abow: 2 aM to about 50 M. The preferred duffer
15 2 sodivm civate buffer.

A preservaute is acluded in the forrpulation to retazd &

microdia growth and thorety allow “multiple use™ packag-
ing of the MGH. Presavatives isclude phegol. beazy]
Acohol, rueta<resal. tuethy! paraben. FYopyl parabep. bex-
zlconiura chioride. and tenzctoniugm chiceid=. The e

Scrred preservauves include 0.2-04% (wiv) pheant asd ss

Q.7-1% (w/v) beazyl alcohol.

Suiable pH ranges. 3djusted with butfer. for aqueous
hGH foradlaton acc Gom adout 4 to 8. mere peefecably
ahout 5.5 10 abat 7, mast advantageously 6.0. Irclezadly, »

bufe: cosceatration range is chosen o minimize 4

deamidetion. sgarativa. and precipitation of KGIL.
*a3gitol may opticndly be icciuded in tic aqucous YGH

fazinulstion The peefemred auouat of mansiol is aavit S

i e about SO mg/nml. As an Jtemnstive v margirol.

CliTT SugArs of SUgar alcoholy ere ued. @Weh A3 e, &

whalxs. sachiote, sorbiiol. xytitol. ribite,. myainocial,
galsctiol. a0d the Like.

]

4

Noutral safis seeh 25 sodium chloride o potassium chio-
i3z are Optionally used in place of sugass of supar alcohols.
The salt conecgation is adjusted o mear isetopicuty.
dopecding og the other inpredicnts prescat o the formulas
tion. e exaruple. d:e concezteation range of NaCl nuay be
50200 mM. dcpeadiag on the other ingredicats resent.

Lo a2 prefery=d crabodimest. the focroulztion of the subiect
inveauon compeisss e followiap compoents at pH G6.0.

ogredocs Quistity (ng)
LCH 3
Iadrin Cvesk 38
Bvveve 5 20
Nehvh s s
Fhero! s
Swa¥y vare iwd

It will be understoed that the abowe quantitics are socc-
what Jexitlec withinranges. 8s set forth ia more detail shove.
and that the uaterials are iMterchappeable within the com-
poncat calagurics. That is. polysochate 89, e a poluxemer.

~ 108y be substituted for polyscrete 29, 3 suecinate or acetate

bufler could iavead be employed. and alterpative preserva.
tives and didereot pHs could be used. iz addition, tasre than
ouc bufferiag agent preservative. sygar. pevtal salt oc

- nOR-ibn:C Surtaciact sy be used Proforbly. the tormula-

tion is isSwonic asd sterilc.

Lz genaral. the formulations of the subject invention may
conaig othct compotents in amouats 302 detractiog from
the pregaratios of s:able f2rms 3ad in amounty suitabic for
cffectve. safe pharrasccutics) administation. For exarople.
other pharmaceically acrepuble excipients well knowa 1o
thawe skilled ia the ant myy forro 8 part of th: subject
corcpaciticte, These includz, for exasmple. varisus bulking
azept® Sdditimai tudetisg avents. ehclsting ayents,
a2t cosulvenrs and the s spesifie exemples of
thos ceuid insfuds mmothvlaming salix °Trs bafler™s, and
disedourne dctate.

EXFERIMENTAL EXAMPLES

AL Axsay Methods
Anion cxcimage rreamyography (HPTEC) wias fun ap &
T3K DEAE SPW coluran (1.0<7.5 cmy & 457 C. with o flow
rae of 0.5 gl'mie. The coluren wis cuilibrated ig SU 1AM
potassiura phospbate. pH 5.5, containing 10% (wiv) actto-
itride.

Fluton was performed using a 25 minute gradicot from
§0-100 mM potsssiuwm phosphate. pH 5.5 with constant
10T (wA') aestooizile. Thc coluran laad was 83 gg of
motein. Decaiion was at 230 aML

Noodeeaturiog size cxclusion chromatopraphy was nun
oz a TSK 2029 SWXL column is SO mM sodium phosphate.
PH 722 ccotining 150 mM sodium chloride. The flow: Tate
was | mol/rein. with a 50-75 jg coluron 10ad and detection
at either 214 20d 2850 am.

Deuaturisg size exclusion chromalngraphy wies jun on ¢
Zoroax GE250 ecivrmn in 200 M. sodivm phesphat, pH
6.5-7.270.1% SD3. The flow zat= wis §.0 ;nl/misute, with ¢
with 3 $0=75 pg orlaran lead 208 datectioc At cilwr 214 and
+80 aro.

B. Formulation Mrepasation )

Lo geosral. squeowns hGH fovmulation samples foe azalyvsis
in thet: experimental exarples were preparsd by buffer
©change on a pel Mudsiicn column. The eletion bulter
conyincd cither sadiura chloride o manziel. hoffa and the
pon-ionic surfactamt is Wewr ftaal Uos. This resultiag
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solution was dilyted 1o a desited hGH concramation and the
preservaitve Wwas addcd. The solution was sterile fikeced
using a <terilized roembrane filter (0.2 micror pore size o
equivalent) and filled into stenile R o fype | glass wiale,
stoppered and sealed with aqueous-type tutyl rubbec stop-
fcrs and dluminun Bip-off type caps.

The aqusous hGH formulatios used in the expeircental
examplies consisted of $.0 mg somatopin (Gooertech, Lac.),
350 mg mannitel. 2.5 mg phznol. 2.0 mg palysorbate 20.
and 2.5 mg :odium citrate. pH 6.0. per ! of solutioa. The
{y-philized forraulation used as 2 refereace foe comparison
ia the examples comisted of 3.0 mg soaltopia. 1.7 mg
gdicing. 450 mg rasnitel. 1.7 ;g sodium phosphate. 9 g
beznt slentol per mi sterite solution atter recoastitutioe.
C. Exangie [

rezucat Subility of the Aqueaus Formulstion

Vs of Gie BGH aqueoys (eattutation (fars 12738795 102
ad 1273058 103) were incuhared at gither recomemende S

Eerage emperatures of 2°=¥ C. or eievated stmage teas

peratures of 15V Cl.oc 25 C.. and thea tenoved & various
dme poinis and assayed for changes in pH. cole and
ppeasssee. and proteis concentratios. Io addition. sunples
woe ucobeted & 40° C. iz order to study depradatiog
eteres usder extreeae suess condidons, Dogradagen pat.
tems for the 3quenus formuiation were alse copased fo A
movn degradation patterns for lvophlized groxth hot-
mane

ARer 5107age A1 2°-8° C. for up to one year. ths aqusous
omulauor showed sasigaificant changes i pH. colr 2o
drpexsance. aud proteld onceniraton. Nondeozwing cize
“xclusies HPLC perfored on amplza stored for up (o cp2
a3 2°-8° C. showed no significant aggregatiog of ths
Jzag precect (FIG. £). This cesult is usexpected in Lght of
de traching of US, Pa. No. 506888 tha giviine con
=itules o preventing ageregation in the Prephilized preps:
IO,

Al temperstures abave 8° (L Lrde or 8o clangrs i pH or
PIOEIN SCRECITAUOD weTe OMeel Sver Umc  Vitgal
mgecisg revealed an increase  opalescence witk time for
sauples stored at 307 C. This chazge was minime! curing
sorage at 15°-25° C. :nd hss 2ot baco observed curing
28 stoage.

The anount of degradation product was caleulated as an
ez pereeauge of e toal hGH zrea of the cromarogram.
Toe rate constant for eash rescion was then caleulated by
sublyscling the perecatage of dsgradation peaduct from
100% . 13kisc the log, ., and plotting agaiast the time in days.
The siope cf a straight linc 10 6t those data was gsed as the
fessticn constant (k). Arthenjus alysis was doge by piat
tng e oarwral logasithm (12) of the absolute value of cach
saleulated seactiog 1ate coestant 3t I5°, 35°. and 40° C. as
s fanctioa of the fsverse abeolute cperItoT and theg
exTpolatog 1 5¢ C Asrheaivs 2ad real Sme rate Joalysis
(FIG. 2) of gata fram the ti2e exclusioa HPLC ivd:ca'e that
Gie atonupt of growth hocracac aggegatios after 1§ months
o stemage will be less tua [S (w/v),

Anjog exchasge HPLC aaalysis paformed oa the s3ee.
aus KGlH formulation stoced at 40° C. indicated an iccrease
0 30dic peaks aver 2K aays (F1G. 3. Theee of thete peaks,
elinng 2z ahout 16, 17.5. 209 26 minutes, were Feoduced by
ECH deamication at posiuoss 149, 182, 3od 149 plus 152
Archecivs ard real gme rate 232'ysis (F1G. 4) of daza frow
Cus msthod. were pictted as d-sarihed above. aad indicate
tht the amount of dczrmidated hGIH jg these lats afrer IS
RAZths of sorage 3 278 C, will he showt 9% (Wive This

6
includes an initia] amount of abost 295 (wv) deamidated
hGH x time zero. Values as high as 15% (w/+) deamidation
have boco xeportcd for otver hGH products (Larbazsmar. H.
etal. (19€5) Int. J. Pharmacenties 23; 13-23). Although the
* rate of deamidation & faster in the 8Queous state, this rate (s
"cuzimized 32 pH &0 and below.

D. Exampic B H
to Physical Stability of the Aqueous [Focmulation

Exch of six vials of lyophilized gowth hormone were
rwepastituied wihh | mi bacteniosatic wates for injectiac
{BWFY) UST After dissolving. the cuntents weare Tacs-

' fered to T oo vinls. stoppersd. and capped to fronvide the
same coatiguratise as Nt for e aquevus formulation. The
six vials of 8x hGH aqueous feepuleticn and six vials of
eedasinted Jyoptilizsd tGH were vigorausty shaken top
10 bagom ix 2 horizens! fadhion on » Glas.Cal Shaker-in-
tdre-Riund ot 240 jolts per minuis usizg a stuks setting of
2.5. givisg a horizoaw! displacement of 81 em for up to 24
hours atroom tempcraasc 10 estos e cffects of agitation
. Ton phyucal cuddity of the AGH aqoeous fomutaice. Al
gs TWelve samples were placed in 2 staignt Enc oo the skaker
" to anure that they were all expused t the same foree fof

« cach forruuleunr. Two vials were semoved for assays at 3C

munuies. 6 hours. and 24 hows.

The rerults are ditplaved in Table 1. Agitation producsd
¥ very Lirfe change in the visudl clonity of the agusous
formulation. There was no chatgs »y the content of 10tal
growih Lormeac msaomcr 3s detested By @ nondenaturiag
e 2rclusion WAL axs3y. Thic asay detecis sopoovalent
gz rgane, which o complscly ispered by SDS iz a
23 dNng sice enstasion HPLC w0y

By contasison, Gassc geseite alse demonstrad that the
TSI EmS yophiiized Droduct W mMOrS sensrtive t@
Ureatzenl. even after oalv 30 minutsy of shaking. This
+f seastedy ia tvpical {or al! carently svadatic formulations
af hGRL other than the suzols fannelidan of te inwant
iovegten. The inclusion of the nea-inaic terfictan is the
most fanetaa: factax in preventng this phesomezon framm
occwrning.

LA
TABLE
TTecy o Agiatun w Revnn Teagenner on WGH
AZwols P ica v Rag cd [ yoprilzes
0 Forubiteg
€ WISEC  Sokte % Tomal'
Satpe Coloe’ Appewasce Mowcer Proicio  Mesonweer
Uabaken
38
Ao clewicobxiess "7 ND D
ATEN Y casclecinkm ”s xo ND
§.7gtulived chagleortioss wb I 90
Imptiusi  chueotrias D N 8D
Sakers
@ O3k
pUn— very sighuy »¢ o ®9
Cpenerrt sk iana
Ageeas %y sxghety i'no 105 we
opalestest /29 wicw
Lvephitioed  aigidly opaisemmt’ “wé 10 as
<« coht-.
Lwplalisod haduphasm 9% 1w s
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TABLE Icontinycd TABLE 3
EBIxs of Agtaon & Rare: Tasperanse oo MGH Pl Tond 1 FTG.
Acuaws F vs K d Lyeptilzed
Formulaion s Remgernr & Craroahes
< -4 1% (e7v) polyrorec 20
S HPSEC  Sokdke % Towl' 30 QM mawwt
Sl ColnrlApoccance  Mouover  Protin  Mocomer L g:;: (:N)w&w-ﬂu
NuC3
Saken I\ s 0 5% (wrv) ibvomgse X0
Gir 20 oM maroitol
s N1 (w vy roloxamer 188
Agrornge sleghily cpalegieres 9 mn w3 ¥ M ool
colneicsg M V1% aa; scletam: 166
Apreas ~rolecadeckxion ¢ o 2 B oM il
topritret very 58 7t o % 1. e 2% (wx ) prdyordene 0
L omiacetscliow o M N O
browg [2] O 2% (o) polvoae 20
Sriptalued very i 17 “y QUM N
. B rulerucyelba o o (23 € 2% (wiv) potviomae 2O
trowg 215 N2
hakes < 4] I 2% twiv) privenmay 20
24t - ¥ M waspmet
Adarvs sghdy wE X Von
sikwa? Ve ciaim:
colarcr . A hurcan h fora: nprising:
AJacn ¢iraricchoriess ”e NP \ND ! . u’::“\ Fr?‘ h?mone orz:ulstion compriing
foaRaual very chowty/velbre 06 s no 2% 3! mg/mito 20 mp'ml huras growth hormone.
: - by butfer syctem providing pH 5.5 w pH 7.
Lvephuaad -~¢: :‘kxfylygw 03 rer P Y e Q1% w/iv 1o 1% w/v pupionic swfactant, and
© < 50 M 1o 200 M of gevtral salt
heen

‘ol masam— - ‘R memweo > % wlchic sl S A H U
IL Taarople W

Prowccvauve Efectiveness i the Aqus we
Formulauor

SaTries of hGH aqueous formelaton were subjscied
bactera! challeage accxrding to 20 sbbwevidied challcage
wizg Lic saadad UST wst. In this 22, & suspeasion of
Cker E. roli or & gurcus was 33924 o 20 aljquat of RGH
2q Jecus formisation to give & fina conceniravon of bact=ria
totweea 10% 63 10¢ CRUYm. Vabie biciaia remzining in
e tudes were counted immediately 3nd after $ $nd 24 hours
inoubation af 20°=25* C. The percentage change in the
enncenyayos of the mucroorsanistas dwisg the chalenge
war cdeulated acconling to the following equation:

& ritia) taer = BT ¥ T = Xboun v 100

himx I=a)

The ccrults of chis experiment indicated that for swn
ecist of baciaria. coscentations of viable byaetia were
rcduccd to {ess than 0.01% of the initial conceatations afia
o3 hours.

F. Exascple IV

Substitwtion of Maseitol wity Sajt

In tis experiment 2queons formdations of hGH were
compared tut varicd is copcertraticas of salt. mannitol. and
cou-jvnic surfactant All furmolstions conizined S mg/ral
EGH'0.25% (wiv) pheeul/IG M sedium citrate. pH 60
Samries war stored 32 mogtis at 2757 C. FIG. § indi-
<3wes the percestage mosoma preseat in the indicated
tormulatoas. The Tahlz below indicates the samyssitiop of
each formulztios. These results demogstraze the uocxpectzé
stabilsty of WGl in a fommulation i which 1 itol has heen
subrUtuted with » acuwral salt i the proscnee of & sarfacrazt,

o

8¢

Y

-

in 3 sterde injoctalle aqueoud vehicle.
wherein sad (ormidauon is & Joag teroy cold temparatuce
stivape <table for G 20 18 months at 2% to 8° C.. directly
iniecuble. pharmaceuticaly acceptable Liquid. frec of give
cwic 3nd wagital.

2. The tonmuistion of clam § whescin the aomionic
surfalant i & polaxamer.

X The formuefaion of claint 2 w herein e potoxamaer it
prioramer [8R o polorauer 183,

4 The fomulanou of clim 1 whercin te nogiomic

. swfazant iy 3 paivsorbats.

£. The feemolstion of cairg 4 whegeia the plysorbate is
polysorhate 33 or jeiysarbate §0.

6. The Jxroulaticn o clsita 1 whereiz the seutral skt §s
sodivm chioride or potassium didoride.

7. The famelution of claim 1 whereis the duffer bulfers
thy formaulation to aboat pH 6.

8. The fermulatioz of Gaim 1 whercio the buffer is
sefecied Jors the gmup coasistiag of awae. pbosphate,
Ttis. succinats. acetate, aod Ristidine buffess.

9. A humun growth hormose formulation coaristiog
esscatizlly of:

3) 1 g/l to 20 mg/ml harean growtd heemage,

b hulfer sysiem providiag pil 5.5 w pi 7.

)} 0.I% wi' to 15 w/v noaionic surtactas.

4} S0 mM to 200 mM of scutyal salt acd

€) 2 pEoservative,

ia 3 storile injectable agueous vehicle,
wherein s2id formastion is 3 0og term CAl¢ temparafure
storage stable far 6 to 13 mooths at 2° to 3° C. direcdy

- iplectable, phamaceuticafly accoptable Liquid free of gly.

vime and mannital
10. The (cenclation of Caim 9 sbacu thc seoionic
urtasnat it 2 poloxasne. .
11. The famulatios «f Satm 10 wherein the poloxaroér is
poloxamer 188 or polovaroes 1¥3. ) o
12 The farmulation of clavny 9 whercin the acniozis
surfactant §s a polyscrbate.

T POSSIBLE COPY

b &

bl
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[ The farmulation of claim 12 wherein the polysorbats
iv polysorbate 20 or palysarbate 30.

14, The formulation cf claim 9 whercin the geutsal sakt is
sedinm chleride or potassivm chlocide.

18. The formulation of chaim 9 whercin the bulfcr buffess
the farmotation to about pH 6.

16. The forraulaticn of clasn 9 wherein ths buffer is
scleqrad from the group consisting of citratc. phosphiate,
Ttis. succinate. aceute, and tustidine tuflers,

17. The formaulation of claim 9 wherein the pretervative
is sclected. from the group cossisting of pheool. bearyl
alcatl, reea-cresol. methyl parades, propyl parsdea. ben.
zalkogium chicride. 308 Benzethogium chiornide,

18. A directly ipjetoble aqueoas | buman growth hormooe
foeinulatios comiding of

S mg'ml human growth haemone,

A8 mg/mi sodium chinride.

2.0 il polysechate 20, -

2. meymi sadiumg civate. and

0.5 mg/ral phegol

ez pH 6 buffercd aquevus vehicle:
wherzin said formulation is a 1oog tem cold temperaturc
storage stable for 6 to 18 monthr a1 2% 13 8 C.. éizzatly
injretable. phamuceutically ecacpuble liquid. &ee of £ly-
anc =nad manaitel.

19. The furmulation of claim 18 peckagas in storrocted
aad capped sterdle glass vials.

20. A method ter using human grouth harmone compris-
ing v Meps of

A) formulating <8id human gowh homunc Lo o
aqtcous Jiquid formulation comprisicg:

3§ mg/mi 10 20 mg/ml humag growtk hormons,

b} tudfles eystem pesviding pH .8 to pH 7,

3 1% w/iv to 1% w/v gos.ionie sufactast. x0d

d) 53 aM to 230 =\ of peutral <aft

i3 a phamosccuteally 3ceptable. injectzhle <tenle
3quedus vehicle. seid formulation hoing free of gly-
cin¢ and ruagaltol;

RB) stoniag s1d formulation a¢ a2 aquecws fiquid for tram
ik to 18 eonths a1 2° C. 10 8° €. theseby fesauing &
siored forcwiation: agd

Cr discetly injecting said siored focmelation into a paticar
18 a=J of burnap growth hosmonc .erapy.

10
21. A m=thod Sor using human growsh hormons oS-
ing the steps of
Ay lomulating said human gowth hoemase ints s
aqueous Liquid Yecrulsuoa coasisting cssectially of
$ 3) 1 reg/ml 10 20 mg/nit humas growth hormose,
b) bua systere providiag pH 5.5 10 pH 7.
IR w/v 0 [ w/v gotionie siafactaot
¢} 50 mM 1o 200 mM of ncutal salé sed
€) 2 praservanve,

L in a pharaceutically 3ecepuble. injectadle starile
aquouus vehicle il {amuision being free of gly-
cinc 204 trzonitel:

B storing said formulation as an aqueous liquid fex from
six to I8 mooths &t 2° C. o 8° C. thereby forming a
stored farnaulstios: asd

C direcy injecting s8id stored forroulation int a patiens
in coed of Rymon growth hormane therapy,

22 The matho of claim 21 whercis in the aqueous Liquid

. fomeiates v

the human grewth boroaae is present 3t S mg/ml.

tre bulfer syseem is @ salium citras bl reovidise pit
6.

e polysrbite oioRIC sufatast &5 2.0 mg'ral polysor

25 bate 20.
te ecutrdl sal: is 8.5 mg/ml sedium chionid aud

« the preservauve 3 0.5 my‘mal pheoatl.

23. A method for usizg bumat groxth hermone cocprs.

ing the steps of

A lunculding said lwinze gowh horoope into ao
a3ueous liquid {urneulation cotaprising:

3 1 mp'ad 10 20 my/nvl humas grewth hocmone.

01 rud = syitem providing pH 5.5 w0 pH 7,

‘€1 .15 WA to 1% wiv 0oc-ionjc serfactant, a8d

CI? M o 03 M of gatsal salt

in & phamaceutically acecpizbls, injestsble steailc
aquecus vehuole:

R} staring said forruulation as at aqueous fiquid (or from
sux to & Jeast 18 meaths &t 27 C. to 87 C. thereby
faermisg 3 stored formalation; aad

) direetly dnjecung s2id stcred tormulatio ipto e paticat
18 0ced of hupnas growth hamadoe therapy.

13
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ID:

NDA LABELING SUPPLEMENT (BONE MINERAL DENSITY): ITEM 14
Nutropin® [somatropin (rDNA origin) injection]

14. PATENT CERTIFICATIQN WITH RESPECT TO ANY PATENT WHICH CLAIMS
THE DRUG

3

All mvest:gatlons in this application were c,onducted by or for the applicant; hence, this
section is not applicable. ‘

U.S. NDA: NUTROPIN AQ®—Genentech, Inc.
1/20-522: BMD 14.doc 04NOV1999



exclusivity checklist Section 3 G ’ Page 1 of 6

Exclusivity Checklist

NDA: __p-522 - 07

Trade Name: A/ pppon A®

Generic Name: {Smfnmom /rDUA qulhj /medﬂm)
Applicant Name: w . S
Division: - AMENS . ;‘/Ppaj'/o

Project Manager: (7 /A/m .4 //uq
Approval Date:

- PARTI: IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all oniginal applications, but only for certain
supplements. Complete Parts II and III of this Exclusivity Summary only if you answer "yes" to
one or more of the following questions about the submission.

a. Is it an original NDA? Yes No v~
b. Isit an effectiveness supplement? Yes v/ INo
c. Ifyes, what type? (SE1, SE2, etc.) SE-¥
Did it require the review of clinical data other than to support a
safety claim or change in labeling related to safety? (If it required Yes . No
review only of bioavailability or bioequivalence data, answer "no.")

If your answer is "no" because you believe the study is a bioavailability study and,
therefore, not eligible for exclusivity, EXPLAIN why fisa bioavailability study, including your
reasons for disagreeing with any arguments made by the applicant that the study was not simply
a bioavailability study.

Explanation:

If it is a supplement requiring the review of clinical data but it is not an effectiveness
supplement, describe the change or claim that is supported by the clinical data:

Explanation: T2 addL Ci/A PHAEM /‘_oﬁm_,x ImPeovsENT
P Spira- 2Amd.

d. Did the applicant request exclusivity? Yes INo | v
If the answer to (d) is "yes," how many years of exclusivity did :
the applicant request?
IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS.
2. Has a product with the same active ingredient(s), dosage form,
strength, route of administration, and dosing schedule previously been |Yes No /
approved by FDA for the same use?
If yes, NDA #
Drug Name:
IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE

http://150.148.153.183/pmcc/Project%20Manager¥%20Resource.../exclusivity?20checklist.ht ~ 11/1/99



exclusivity checklist Section 3 G Page 2 of 6

BLOCKS.
3. Is this drug product or indication a DESI upgrade? Yes No |/

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS (even if a study was required for the upgrade).

PART II: FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2, as appropriate) VOT AFRLICBLE
1. Single active ingredient product. Yes No

Has FDA previously approved under section 505 of the Act any
drug product containing the same active moiety as the drug under
consideration? Answer "yes" if the active moiety (including other
esterified forms, salts, complexes, chelates or clathrates) has been
previously approved, but this particular form of the active moiety,
e.g., this particular ester or salt (including salts with hydrogen or Yes LNo
coordination bonding) or other non-covalent derivative (such as a
complex, chelate, or clathrate) has not been approved. Answer "no" if
the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce an
already approved active moiety.
If "yes," identify the approved drug product(s) containing the active moiety, and, if known,
the NDA #(s).
Drug Product
NDA #
Drug Product o
NDA #
Drug Product
NDA #
2. Combination product. Yes No |
If the product contains more than one active moiety (as defined in
Part II, #1), has FDA previously approved an application under
section 505 containing any one of the active moieties in the drug
product? If, for example, the combination contains one never-before- v

. . - . . es No

approved active moiety and one previously approved active moiety,
answer "yes." (An active moiety that is marketed under an OTC
monograph, but that was never approved under an NDA, is
considered not previously approved.)
If "yes," identify the approved drug product(s) containing the active moiety, and, if known,
the NDA #(s).
Drug Product
NDA #
Drug Product
NDA #
Drug Product

NDA #

http://150.148.153.183/pmcc/Project%20Manager%20Resource.. /exclusivity%20checklist.ht ~ 11/1/99



exclusivity checklist Section 3 G Page 3 of 6

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY
TO THE SIGNATURE BLOCKS. IF "YES," GO TO PART IIl.

PART IIl: THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of
new clinical investigations (other than bioavailability studies) essential to the approval of the
application and conducted or sponsored by the applicant." This section should be completed only
if the answer to PART 11, Question 1 or 2, was "yes."

1. Does the application contain reports of clinical investigations? (The
Agency interprets "clinical investigations" to mean investigations
conducted on humans other than bioavailability studies.) If the
application contains clinical investigations only by virtue of a right of Yes / No
reference to clinical investigations in another application, answer
"yes," then skip to question 3(a). If the answer to 3(a) is "yes" for any
investigation referred to in another application, do not complete
remainder of summary for that investigation.

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS.

2. A clinical investigation is "essential to the approval” if the Agency could not have approved
the application or supplement without relying orrthat investigation. Thus, the investigation is not
essential to the approval if 1) no clinical investigation is necessary to support the supplement or
application in light of previously approved applications (i.e., information other than clinical trials,
such as bioavailability data, would be sufficient to provide a basis for approval as an ANDA or
505(b)(2) application because of what is already known about a previously approved product),
or 2) there are published reports of studies (other than those conducted or sponsored by the
applicant) or other publicly available data that indepeﬁ‘dently would have been sufficient to
support approval of the application, without reference to the clinical investigation submitted in
the application. For the purposes of this section, studies comparing two products with the same
ingredient(s) are considered to be bioavailability studies.

a) Inlight of previously approved applications, is a clinical
investigation (either conducted by the applicant or available from Yes / No
some other source, including the published literature) necessary to
Isupport approval of the application or supplement?

If "no," state the basis for your conclusion that a clinical trial is not necessary for approval
AND GO DIRECTLY TO SIGNATURE BLOCKS.

Basis for conclusion:
e

b) Did the applicant submit a list of published studies relevant to
the safety and effectiveness of this drug product and a statement that Yes No /
the publicly available data would not independently support approval
of the application?

1) If the answer to 2 b) is "yes," do you personally know of any
reason to disagree with the applicant's conclusion? If not applicable, |Yes No
answer NO.

If yes, explain:

http://150.148.153.183/pmcc/Project%20Manager%20Resource.../exclusivity%20checklist.ht ~ 11/1/99



exclusivity checklist Section 3 G Page 4 of 6

2) If the answer to 2 b) is "no," are you aware of published
studies not conducted or sponsored by the applicant or other publicly Yes No
available data that could independently demonstrate the safety and [
effectiveness of this drug product?

If yes, explain:
c) If'the answers to (b)(1) and (b)(2) were both "no," identify the clinical investigations
submitted in the application that are essential to the approval:

Investigation #1, Study #: M 0 38/ Qz //)DC

Investigation #2, Study #:

Investigation #3, Study #:
3. In addition to being essential, investigations must be "new" to support exclusivity. The
agency interprets "new clinical investigation" to mean an investigation that 1) has not been rehed
on by the agency to demonstrate the effectiveness of a previously approved drug for any
indication and 2) does not duplicate the results of another investigation that was relied on by the
agency to demonstrate the effectiveness of a previously approved drug product, i.e., does not
redemonstrate something the agency considers to have been demonstrated in an already
approved application.

a) For each investigation identified as "essential to the approval,” has the investigation been
relied on by the agency to demonstrate the effectiveness of a previously approved drug product?
(If the investigation was relied on only to support the safety of a previously approved drug,
answer "no.")

Investigation #1 Yes No |
Investigation #2 ‘ Yes No
Investigation #3 s Yes No

If you have answered "yes" for one or more investigations, identify each such
investigation and the NDA in which each was relied upon:

Investigation #1 -- NDA Number
Investigation #2 -- NDA Number
Investigation #3 -- NDA Number

b) For each investigation identified as "essential to the approval,”" does the investigation
duplicate the results of another investigation that was relied on by the agency to support the
effectiveness of a previously approved drug product?

Investigation #1 Yes No
Investigation #2 Yes No
Investigation #3 Yes No

If you have answered "yes" for one or more investigations, identify the NDA in which a
similar investigation was relied on:
Investigation #1 -- NDA Number
Investigation #2 -- NDA Number
Investigation #3 -- NDA Number

If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the application
or supplement that is essential to the approval (i.e., the investigations listed in #2(c), less any
that are not "new"):

Investigation #1 /) 3£ [ ((j - u.qﬁ/){ atrd ;Y\M’\,

http://150.148.153.183/pmcc/Project%20Manager%20Resource.../exclusivity?e20checklist. ht ~ 11/1/99
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Investigation #2
Investigation #3

4. To be eligible for exclusivity, a new investigation that is essential to approval must also have
been conducted or sponsored by the applicant. An investigation was "conducted or sponsored
by" the applicant if, before or during the conduct of the investigation, 1) the applicant was the
sponsor of the IND named in the form FDA 1571 filed with the Agency, or 2) the applicant (or
its predecessor in interest) provided substantial support for the study. Ordinarily, substantial
support will mean providing 50 percent or more of the cost of the study.

a. For each investigation identified in response to question 3(c): if the investigation was
carried out under an IND, was the applicant identified on the FDA 1571 as the sponsor?

Investigation #1 o 3¥ | oy Yes | v/ [No
IND#: [
‘Explain:

_ Investigation #2 Yes No
| IND#:
Explain:

Investigation #3 |Yes | No
IND#: . ]
Explain: N

b. For each investigation not carried out under an IND or for which the applicant was not
identified as the sponsor, did the applicant certify that it or the applicant's predecessor in interest
provided substantial support for the study?

Investigation #1 Yes INo
IND#:
Explain:

Investigation #2 Yes | HNO "
IND#:
Explain:

Investigation #3 Yes No
IND#:
Explain:

C. Notwithstaﬂding an answer of "yes" to (a) or (b), are there " ﬂ H ||

http://150.148.153.183/pmcc/Project%20Manager%20Resource.../exclusivity%20checklist.ht ~ 11/1/99
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other reasons to believe that the applicant should not be credited with
having "conducted or sponsored” the study? (Purchased studies may
not be used as the basis for exclusivity. However, if all rights to the  {Yes &\Io
drug are purchased (not just studies on the drug), the applicant may be
considered to have sponsored or conducted the studies sponsored or
conducted by its predecessor in interest.)

Page 6 of 6

If yes, explain:

Signatitre of FM/LDU - Jl .
Date: 1/20/37

2 -
(/ //:.\-/

B
Signatlire of Divis(on Director '

Date: A
e H(m i APPEARS THIS WAY
ON ORIGINAL

cc: HO-S2 2~

Original NDA

Division File

HFD-93 Mary Ann Holovac

(K T4 10

http://150.148.153.183/pmcc/Project%20Manager%20Resource.../exclusivity%20checklist.ht

11/1/99



PEDIATRIC PAGE

(Complete for all original applications and all efficacy supplements)
NOTE: A new Pediatric Page must be completed at the time of each action even though ene was prepared at the time of the last action.

BLA K O?O‘.E!Q;“ L Supplement # 00 i Circle one( SEYy SE2 SE3 SE4 SE5 SES@
Nu {Yo,oﬂ‘l AQ® (Smfw'om [ rDNA orf(jﬁlj

HE&DS!0 Trade and generic names/dosage form: 7)ljlch1m) Action:@ AE NA

Applicant (3 éx1en fech Therapeutic Class_a) 0wt hov menes »
' Fedtaleic P&iewts: ?a) oy~ tersem Tx & grewth failure diat lack of adeguale endojencus &H SCCfd"-"\J‘
Indication{s) previously approved (1)TX 8 aqronth Yailure, assoeiated with chvonic Arvas MSK‘FF"'-;fHC_-g N (B)TL g shat stabere 0 Turner 5y ndr

Adut €& patieaty: feplacermant 5'7 w'ﬁ;m“sc?&o“oé:f
pec o «

‘ Pediatric infoermation in labeling of approved indication(s) is adequate .~ inadequate ___
Proposed indication in this application _m s cha, i

FOR SUPPLEMENTS, ANSWER THE FOLLOWING QUESTIONS IN RELATION TO THE PROPOSED INDICATION.

IS THE DRUG NEEDED IN ANY PEDIATRIC AGE GROUPS? __ Yes (Continue with questions) _ZNo {Sign and return the form)

WHAT PEDIATRIC AGE GROUPS IS THE DRUG NEEDED? (Check all that apply)
__Neonates (Birth-Tmonth} __Infants (month-2yrs) __ Children (2-12yrs} __ Adolecents(12-16yrs)

— 1. PEDIATRIC LABELING IS ADEQUATE FOR ALL PEDIATRIC AGE GROUPS. Appropriate information has been submitted in this or previous
applications and has been adequately summarized in the labefing to permit satisfactory labeling for all pediatric age groups. Further information is not

required.:
— 2. PEDIATRIC LABELING IS ADEQUATE FOR CERTAIN AGE GROUPS. Appropriate information has been submitted in this or previous applications and

has been adequately summarized in the labeling to permit satisfactory labeling fer certain pediatric age groups (e.g., infants, children, and adolescents
but not neonates). Further information is not required. n“>-
3. PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information is required to permit adequate labeling for this use. o
8. Anew dosing formulation is needed, and applicant has agreed to provide the appropriate formulation.
__b. A new dosing formulation is needed, however the sponsar is gither not willing tct)amvide it or is in negotiations with FDA. . |
(a )
__¢. The applicant has committed to doing such studies as will be required. ———
— (1) Studies are ongoing, Jp)
—. (2} Protocols were submitted and approved. (I
— (3} Protocals were submitted and are under review. o
—— 14} 1f no protocol has been submitted, attach memo describing status of discussions. n_
4. [f the sponsor is not willing to do pediatric studies, attach copies of FDA's written request that such studies be done and of the sponsor's
written response to that request. &7
L4
— 4. PEDIATRIC STUDIES ARE NOT NEEDED. The drug/biologic product has fittle potential for use in pediatric patients. Attach memo explainingwhy . [37)
pediatric studies are not needed.
— 5. If pone of the above apply, attach an explanation, as necessary.
ARE THERE ANY PEDIATRIC PHASE IV COMMITMENTS IN THE ACTION LETTER? ___ Yes A!
ATTACH AN EXPLANATION FOR ANY OF THE FOREGOING ITEMS, AS NECESSARY.
This page was Eu on 'fgma}lon fronr_ M‘%ﬁﬁﬁw&__ {e.g., medical review, medical officer, team leader}
iy -
[ ;/3/ . S 1(/"/9'3 |
Signature of Preparer and Yitle I Date
Jrig NDABLA £ 220522 ~S 00
HFD-s:o_[Div File ’
{revised 10/20137)

NDA/Bi Action Package
HFD-006! KRoberts :
FOR QUESTIONS ON COMPLETING THIS FORM CONTACT, KHYATI ROBERTS, HFD-6 (ROBERTSK)



NDA LABELING SUPPLEMENT (BONE MINERAL DENSITY): ITEM 16
Nutropin AQ® [somatropin (rDNA origin) injection]

16. DEBARMENT CERTIFICATION

w

[Section 306(k)(1) of the Act (21 U.S.C. 335a(k)(1)]

. T‘ms is to certify that Genentech Inc. has not and will not use, in any capacity, the
services of any person debarred under subsections (a) or (b) [Section 306(a) or (b)], in
connection with this Supplemental New Drug Application (NDA).

Signed by: /ZLH . L—)

Robert L. Garmick, Ph.D
Title: Vice President, Reguiatory Affairs

Date: tlb’f‘i‘? »

U.S. NDA: NUTROPIN AQ®°—Genentech, Inc.
1/20-522: BMD 16.doc 04NOV1989



Food and Drug Administration
DEPARTMENT OF HEALTH & HUMAN SERVICES Center for Drug Evaluation and Research
Division of Metabolic and Endocrine Drug Products

Date: November 1, 1999

From: Saul Malozowski
Medical Officer

oA
Subject: NDA 20252 S009, Nutropin AQ changes in bone mineral density; Team Leader Memo

To: The file

-

I concur with the contents of this NDA review and with the recommendations proposed by the
reviewers.

}0/7?

‘9\/ /M\H,

Py



Division of Metabolic and Endocrine Drug Products, HFD-510

Review of Draft Labeling

Application Number: 20-522/S-009
Name of Drug: Nutrop{n AQ® (somatropin [rDNA origin] injection)

Sponsor: Genentech, Inc.

= -

Material Reviewed
Submission Date: November 5, 1999
Receipt Date: November 8, 1999

Review

The draft labeling submitted on November 5, 1999 has been reviewed. This labeling has been compared to
the FPL submitted on April 30, 1999, as (Supplement-011), approved by the Agency on November 24,
1999. The changes to the draft labeling for S-009 are as follows:

1. Page 18. Inthe CLIN PHAM section, under the Mineral Metabolism subsection, there is
an additional statement regarding increases in serum alkaline phosphatase.

2. Page 28. Inthe CLIN PHARM section, under the subsection Adult Growth Hormone
Deficiency (GHD), there is an additional paragraph regarding an increase in spine bone
mineral density.

The-above changes are highlighted and attached to this review and are acceptabvle.

(r /ST) u/24/94 L? /5 )//AZV/S’S
S| Wi

( /9 “/ 501 49
]@Mﬁe, Statistician -~

‘*tzy??stg-mng, PD.YLGA

cc:
HFD-510/DivFile
HFD-510/Keels



RECORD OF TELEPHONE
CONVERSATION/MEETING

Date: November 1, 1999

At 12:00 noon, EST, I left a voice message for Shawn
requesting that a NEW final draft label amendment be

submitted. The final draft label submitted on 10/29/99
contained two errors to be corrected to:

. X
<®M : A

Further, I requested that the debarment statement and patent
information and statement be submitted.

APPEARS THIS way
ON ORIGINAL

C\ !Qll -
- \

Cystél King, P.D., M.G.A.,
Regulatory Project Manager

ulif33

NDA#: 19-676-013
20-522-009

Telecon/Meeting
initiated by:

O Applicant/Sponsor
® FDA
By: Telephone

Product Name:
Nutropin

Firm Name:
Genentech

Name and Title of Person
with whom conversation
was held:

Shawn McLaughlin

Phone:
650-225-1915

cc: NDA 19-676
NDA 20-522
Div Files




ID:

Senentesh, Ine.
Cenentech, ins.
Genentech, inc.
Genentech, Inc.
Cenentech, ihe.

1 DNA Way

South San Francisco, CA 94080-4990 USA
Phone: (650) 225-26317 -

Fax: (650) 225-3117

E-mail: kma @gene.com
October 12, 1999

Saul Malozowski, MD, PhD, Medical Team Leader

Division of Metabolic and Endocrine Drug Products, HFD-510
Center for Drug Evaluation and Research, Fogd and Drug Administration

5600 Fishers Lane
Rockville, MD 20857

Subject: Nutropin NDA 18-676, S-013, Bone Mineral Density Label
A

Dear Dr. Malozowski:

Please see the attached revised Pl proposal based on our discussion today. You can
respond via FAX to the regulatory department at 650-225-1397. Thank you for your

careful consideration of this.
Sincerely,

Kenneth M. Attie, MD

Sr. Clinical Scientist, Genentech, Inc



1D:

Cenentech, inoc.
Cenentesh, Inc.
Genentech, inc.
Genentech,inc.
Cenemtech Inc.

-1 DNA Way
South San Francisco, CA 94080-4990 USA
Phone: (650) 225-2631
Fax: (650) 225-3117

E-mail: kma @ gene.com

October 8, 1999

Saul Malozowski, MD, PhD, Medical Team Leader -
Division of Metabolic and Endocrine Drug Products, HFD-510
Center for Drug Evaluation and Research, Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20857

Subject:  Nutropin NDA 19-676, S-013, BOﬁg‘Mineral Density Label

Dear Dr. Malozowski:

Thank you for sending to us the proposed wording for the BMD data to be added to the
adult GHD section of the Nutropin label. Please see the attached proposal we have
come up with after some internal discussions. We have performed some statistical
calculations where you had blanks for data. In general, the p-values are derived from
Wilcoxon sign rank (within group) and rank sum (between groups) tests. We have tried
to include all of the major points you want to make, while revising the wording to add
clarification. Please send your comments to me directly via FAX at 650-225-3117
(work) or 415-664-4494 (home). Feel free also to call at home at 415-664-4550.

Sincerely. :

K Attes

Kenneth M. Attie, MD
Sr. Clinical Scientist, Genentech, Inc
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é DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
Ny

Food and Drug Administration
Rockville MD 20857
NDA 20-522/8-009

Genentech, Inc. FEB 17 0%
1 DNA Way
South San Francisco, CA 94080

Attention: Robert L. Garnick, Ph.D.
Vice President, Regulatory Affairs

Dear Dr. Ganﬂ9k:

We acknowledge receipt of your supplemental application for the following:

Name of Drug: Nutropin AQ® (somatropin (rDNA) injection)
NDA Number: 20-522

Supplement Number: S-009

Date of Supplement: January 29, 1999

Date of Réceipt: February 1, 1999 ~

Unless we, find the application not acceptable for filing, this application will be filed under Section
505(b)(1).of the Act on April 2, 1999, in accordance with 21 CFR 314.101(a).

All communications concerning this NDA should be addressed as follows:

Center for Drug Evaluation and Research

Division of Metabolic and Endocrine Drug Products, HFD-510
Office of Drug Evaluation II

Attention: Document Control Room 14B-19

5600 Fishers Lane

Rockville, MD 20857

Enid Galliers -

Chief, Project Management Staff

Division of Metabolic and Endocrine
Drug Products, HFD-510

Office of Drug Evaluation II

Center for Drug Evaluation and Research




Genentech,Inc.
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{6501 2251020 _ November 5, 1999
FAX 16D0) 225 L0200

Solomon Sobel, M.D.
Director
Division of Metabolic and
Endocrine Drug Products, HFD-510
Center for Drug Evaluation and Research
Food and Drug Administration
Attn: Document Control Room, 14B 03
5600 Fishers Lane

. Rockville, MD 20857

Subject: NDA 20-522, S-009
Nutropin AQ" [somatropin (rDNA origin) injection]
Supplement—Additional Label Claim
Bone Mineral Density
Information Amendment

Dear Dr. Sobel:

Reference is made to our Supplemental New Drug Application, NDA 20-522,
S-009 for Nutropin AQ® [somatropin (rDNA origin) injection], to provide an
additional label claim of improved bone mineral density (BMD) in adults with
growth hormone deficiency. The original supplement was submitted on
January 29,1999 and final draft labeling was submitted October 29, 1989.

This submission provides revised final draft labeling to correct two minor
typographical errors that were noted by the Agency in our October 29
submission and communicated by Ms. Crystal King.

o (Page 13 of label, 2" paragraph, 3% sentence)]_____ \hasbeen

correctedtobel ¥

e (Page 15, CONTRAINDICATIONS, 1% paragraph, 2™ sentence):
C_ “has been corrected to be “non-growth

20522-098 sub rer



Solomon Sobel, M.D.
November 5, 1999
Page 2

C )} (Please note that this error appeared in the draft
labeling submitted to this supplement, but the wording is correct in-our
current FPL for Nutropin AQ) .- . .. .

*

In addition, this submission provides the following items requested by Ms. King
on November 1, 1999 that were not included in the original supplement:

e Patent information

o Patent certification

-

o Debarment certification

e Categorical exclusion statement for Environmental Assessment

4 Please note that this supplement is based on established bicequivalence to
lyophilized Nutro@ "

\

e e ' J

Caman

Should you have any further questions regarding this submission please contact
Mr. Shawn MclLaughlin of my staff at (650) 2%5-1915.

Sincerely,

MRS - =

. Robert L. Garnick, Ph.D.
Vice President
Regulatory Affairs

20522-098 sub rer



Senentech, Inc.

PR T 7 Oc:lober 29, 1999

N

Solomon Sobel, M. D

Director

Division of Metabolic and

Endocrine Drug Products, HFD-510
Center for Drug Evaluation and Research
Food and Drug Administration =~~~ o T
Attn: Document Control Room, 14B-03.

5600 Fishers Lane

Rockville, MD 20857

Sub;ect NDA 20-522, S-009
Nutropin AQ® [somatropin (rDNA origin) injection]
Supplement: Additional Label Claim
Bone Mineral Density
Final Draft Labeling

Dear Dr. Sobel:

Reference is made to our Supplemental New Drug Application, NDA 20-522,
S-009 for Nutropin AQ” [somatropin (rDNA origin) injection], to provide an
additional label claim of improved bone mineral density (BMD) in adults with
growth hormone deficiency. Specifically, we refer to the draft package insert (PI).
The first draft Pl was submitted with the original supplement on January 29, 1999.
This submission supersedes that earlier version.

Included in this submission is an annotated (the new change is indicated by
underlined text), as well as a clean version of the final draft labeling.

Please note that this supplement is based on established bioequivalence to
lyophilized Nutropi}/

20522-097 sub rer



Solomon Sobel, M.D.
October 29, 1999
Page 2

Should you have any questions regarding this submission please contact
T MF. Shawit chLaughrm—ofmymff a'r(650) 225-1918:— —

Smcerely,

M\M \30\&3 S(C\'K/\/b’ e
Robert L. Garnick, Ph.D.
Vice President
Regulatory Affairs

20522-087 sub rer



NDA SUPP AMENQ:

jenentech, Inc. (€8 -00°" 5/
S‘“’
N —-DUPLICATE

South San Francisce, CA 94080-4990
svmir August 11, 1999

E501 22

FAX. (650 2256000

Solomon Sobel, M.D.
Director
Division of Metabolic and

Endocrine Drug Products, HFD-510
Center for Drug Evaluation and Research
Food and Drug Administration
Attn: Document Control Room, 14B-03
5600 Fishers Lane .
Rockville, MD 20857

Subject: NDA 20-522, S-009
Nutropin AQ® [somatropin (rDNA origin) injection]
Supplement - Additional Label Clgim
Bone Mineral Density
Request for Waiver of Requirement to Conduct Pediatric Studies
[21CFR 201.23(a)]

Dear Dr. Sobel:

Reference is made to our Supplemental New Drug Application, NDA 20-522,
S-009, for Nutropin AQ® [somatropin (rDNA origin) injection], submitted on
January 29, 1999 for an additional label claim of improved bone mineral density
(BMD) with Nutropin AQ treatment in adults with growth hormone deficiency.

Further to a telephone conversation with Crystal King of your office, and in
regard to the FDA Final Rule: Regulations Requiring Manufacturers to Assess
the Safety and Effectiveness of New Drugs and Biological Products in Pediatric
Patients, we are requesting a waiver from the requirements of 21CFR 201.23(a),
under subpart (c)(1), on the basis that adequate pediatric studies have already
been performed with Nutropin AQ and Nutropin® [somatropin (rDNA origin)

for injection].

20522-095 sub ss



Solomon Sobel, M.D.
August 11, 1999
Page 2

The studies already performed in pediatrics include:

Study L0368g in NDA 20-522, and studies 86-061 and 87-070 in
NDA 19-676, for pediatric growth hormone deficiency.

Studies 87-069 and M0079g in NDA 20-168, for growth failure associated
with chronic renal insufficiency.

Study 85-044 in NDA 20-656, for short stature associated with Turner

. syndrome.

Study M0380g in INEC]for pubertal dosing in pediatric growth hormone
deficiency.

Phase IV study P0583n, and on-going National Cooperative Growth Study.

Should you have any further questions régarding this submission please contact
Mr. Shawn McLaughlin of my staff at (650) 225-1915.

Sincerely,

Robert L. Garnick, Ph.D.

i
|

/ a

s
L P,

Vice President
Regulatory Affairs

20522-095 sub ss
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3enentech,Inc. -
R " NDA NO, ZJ-52ZREF NO._ m__.
NDA suPPLFOR__S LA i o

1 DNA Way ' -
South San Franasco. CA 94080-4990
(650) 2251000 January 29, 1999
FAX: (650) 2256000 ' S

: Solomon Sobel, M.D.

Director B ] S e -

‘, fﬂ'(\,-g .‘3

Division of Metabohc and ;
Endocrine Drug Products, HFD-510
Center for Drug Evaluation and Research A

Food and Drug Administration P
Attn: Document Control Room, 14B-03 ;
5600 Fishers Lane
Rockville, MD 20857

REVIEWS COMPLETED

Subject: NDA 20-522~
Nutropin AQ® [somatropin (rDNA origin) injection] €SO ACTION:
Supplement - Additional Label Claim Oerer CInaL [Ivemo
Bone Mineral Density -

'y CSO INITIALS DATE

Dear Dr. Sobel:

Reference is made to our New Drug Application, NDA 20-522, for Nutropin AQ®
[somatropin (rDNA origin) injection], initially approved on December 29, 1995.
As is reflected in the currently approved labeling, Nutropin AQ has been

- determined to be bioequivalent to lyophilized Nutropin®, based on the statistical
evaluation of AUC and C_,

A supplement describing additienal data regarding-the positive-effect of Nutropin
treatment on spine bone mineral density in aduit growth hormone deficient
patients is being submitted to NDA 19-676. This Nutropin supplementis . _
therefore cross-referenced and the data contained therein is considered to be
applicable to Nutropin AQ, based on the established bioequivalence of the two
products. This revised labeling for Nutropin AQ is being submitted concurrently
with the labeling supplement for lyophilized Nutropin in order to make possible a
simuitaneous review of the BMD claim for both Nutropin and Nutropin AQ.

Enclosed is a revised package insert for Nutropin AQ® [somatropin (rDNA origin)
injection] with the bone mineral density._claim added.. The new change is
indicated by underlined text.

/Azs Su/amls.,»}-—r AM%M_) Mﬂrw/""-l-/ﬂéﬁ” G/n.z.é’éfu_

/6/"6/ b o "' WT‘ Mé ” F
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Solomon Sobei, N.D.
January 29, 1999
Page 2

Should you have any questions regarding this submission please contact
Ms. Fiona Cameron of my staff at (650) 225-1818.

Sincerely,

Al LA

Robert L. Garnick, Ph.D.
Vice President
Regulatory Affairs

20522-087 sub ss



Food and Drug Administration
DEPARTMENT OF HEALTH & HUMAN SERVICES Center for Drug Evaluation and Research
Division of Metabolic and Endocrine Drug Products

Date: November 1, 1999

From: Saul Malozowski
Medical Officer

L0532 >
Subject: NDA 26252-5S009, Nutropin AQ changes in bone mineral density; Biopharm review

To: The file

This NDA supplement was an extension of the original studies that composed this NDA. The
original NDA review covered all relevant biopharmaceutical issues. Thus, it was determined that a
biopharm review was not required for this supplement.

APPEARS THIS WAY
ON ORIGINAL

m



